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Drawn  by  Anna  L.  Hrown. 
LXX  III,— lAparii  cjfclatHgma  ( Arom  a  photograph  of  the  type).    AlbatroHs  Station  3262,  off  Unalanka. 

Drawn  by  Anna  L.  Brown. 
LXXIV. — Liparit  hersckeUnus  (typo).    Henehel  Island,  Arctic. 
Drawn  by  Anna  L.  Brown. 
LXXW—ffystallickthyii  mirabilis  (type).     Off  Povorotiiaya,  Kamchatka. 

Drawn  by  W.  8.  Atkinnun. 
hXXyi.^Crgttallickthys  mirabUU  (young).     Oft*  Zapatlni  Mys,  Ht.  Panl  Island. 

Drawn  by  Anna  L.  Brown. 
LXXVII.— Pro^Mma  cypielunu  (type).    Oft'  Bogoslof  Island. 
Drawn  by  Anna  L.  Brown. 
LXXVIII. — Baihymatier  $ignatu9.    Sitka,  Alaska. 
Drawn  by  Anna  L.  Brown. 
LXXIX. — Opi9iho€entru9  ocellatuM,     PetropanlHki  Harbor,  Kamchatka. 

Drawn  by  Chloe  I^sley  StarkH. 

hXXX  a.—PholU  pictufi,    Shana  Bay,  Itiiriip  Island,  Knriln. 

Drawn  by  Chloe  Lesley  Starks. 

b, — JCnedriaa  nehuloHus.    Hakodate,  Japan. 

Drawn  by  Anna  L.  Brown. 

LXXXI. — Lumpenus  fnediua.    Oft*  Avatcha  Bay,  Kamchatka. 

Drawn  by  Anna  U  Brown. 
LXXXH. — Macrourus  acrolepM,    Off"  Bogoslof  Island. 

Drawn  by  Anna  L.  Brown. 
LXXXIII. — HogonloviuB  darki  (type).     Bogoslof  Island. 

Drawn  by  Chloe  Lesley  Starkn. 
hXXXlV .—Hippoglo$saide«  hamiltoni  (type).     Albatross  Station  3B41,  Avatcha  Bay,  Kamchatka. 

Drawn  by  Chloe  Lenley  Stnrks. 
LXXXV.— rero«per  moaeri  (type).     Shana  Bay,  Itump  Island,  Knrils. 

Drawn  by  Chloe  Lesley  Starks. 
LXX XVI. —Development  of  LSynoioum  irregulare. 

Drawn  by  AV.  E.  Ritt<  r. 
LXXXVIL— An  Upland  Meadow  of  St.  Paul. 

From  a  photograph  by  .1.  M.  Maconn. 
LXX XVIIL— Prtparer  macouHii  Greene. 
Drawn  by  Theo.  Holm. 
LXX XIX. —Fruiting  Specimen  of  Neaodraha  grandis  (Langs<l.)  (»reene. 
Drawn  by  Thoo.  Holm. 
XC — <'ardamine  umhellata  (ireene. 

Drawn  by  Theo.  Holm. 
X('I. — (liryBoaplenium  heringianiim  Rose. 

Drawn  by  F.  A.  Walpole. 
XCII. — rrimula  esitnia  (Jreene. 

Drawn  by  Theo.  Holm. 
XCIIL— Primi#7tt  maoounii  (ireene. 

Drawn  by  Theo.  Holm. 
XCIV,— Polygon  urn  macounii  Small. 
Drawn  by  'I  heo.  Holm. 
X('V. — Laminaria  longipes. 

Clump  of  plants  and  ctohs  section  through  a  blmle. 

Map  Hhowing  the  distribution  and  migrations  of  th«'  Xortliern  fur  seals.     To  face  page  234. 
Map  of  (iuadalupc  Island,  showing  explorations  of  C.  H.  Townsend      To  face  page  274. 
Msip  of  Guadalupe  Island,  showing  explorations  of  W.  W.  Thobum.     To  face  page  284. 
Ma]»  Hhowing  summer  and  winter  limit  of  pack  ice.    To  far^  page  55-1. 
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THE  MAIN  DIVISIONS  OF  THE  PINNIPEDIA. 
lly  Frkdkkic  a.  Li  CAS. 

Tbe  Jines  of  descent  of  tlii^  Pitiuipedia  are  \ery  iiiii>erfectly  known,  and  little  <niu 
be  said  save  that  both  earvtl  uitd  earh'iiH  sisals  have  deHceiif li^d  fToiii  tLe  Lh-cydoiita,  the 
eai'less  seals  baviug  become  most  highly  siKMiialized,  while  the  eared  fteal^  are  more 
generalized  aud  are  stxiicturally  nearer  the  bears*  From  their  difttributjon  it  would 
seem  that  the  eared  seahs^  and  especially  tlie  fur  seals^  originated  in  the  southern 
hemisphere  and  diUferentiated  as  they  worked  north.  Furthermore,  that  this 
northward  movement  was  along  the  west  coast  of  America,  being  favored  by  the  cold 
current  setting  northward  along  the  coast  of  Sootl*  America. 

The  northern  aeals  have  Ijectnne  generieally  diHtinct  from  their  southern  relatives, 
while  the  Asiatic  and  North  American  anitnals  are  more  or  less  ditlerentiated  fnmi  one 
another,  their  dirterences  being  aceordal  specitie  value  by  l>r*  Jordan. 

In  his  Families  of  Mammals,  l>r.  Gill,  although  strongly  tempted  to  do  otherwise, 
[>ui>ed  the  eared  and  earless  seals  together   in  the  snperfamily   Phocoidea,  the 
walmsen  being  set  apart  as  a  second  .superfamily  Kosmaroidea. 

I>r*  Allen'   made  a  ditlercnt  disposition  of  the  pinnipeiLs,  making   tlie  groups 

Oressigrada  and  Keptigrada,  the  former  containing  the  Odobfwnida'  and  (Mariida^  the 

latter  comprising  the  Phocida\ 

K         It  has  seemed  to  us  bett4?r  to  follow  Dr.  Gill-H  unpnblishod  ideas  and  Uy  combine 

^bhe  eared  seals  and  walruses  in  the  supertainily  Otarioideaj  the  earless  seals  forming 

^KiBeoud  super  lam  lly  Phoeoidea. 

^  With  better  material  at  hand  than  was  in  Dr.  Allen's  possession,  it  is  possible  to 
erteod  his  diagnosis  soutewhat,  and  the  foUowiug  characteristics  of  the  two  super- 
famtljes  are  herewith  submitted. 


"grou 


OTARiniDEA. 


I 

■  Neck  long,  hind  feet  capable  of  being  turned  forward  and  used  in  terrestrial 
locomotion.  Grinders  with  single  root-s  and  simple,  flattened  or  pointed  eniwus. 
SkuU  with  mastoid  large  and  salient,  and  large  tentorium  ;  an  alisplienoid  canal. 

Bpoflterior  ends  of  nasals  abutting  upon  ( Odoh(vnida-)  or  separated  by  frontals  { 0/aritVftf?). 
Anterior  feet  without  claws,  and  with  a  broad  eartilaginous  border  extending  beyond 
the  iligits.  Hind  feet  with  [ihalanges  tenninatiug  in  long  cartilaginous  tiapa,  and 
rith  claws  on  three  innermost  digits  only.    Astragalns  much  shorter  than  eateaneniD. 

Hiiskir;  of  North  Americiiu  Piuujpcda,  pp,  3^  4, 
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Cuboid  articulating  witb  calctitieuin  only.     Finst  metatarsal  articiilatiitg  only  witlm 
entocnneifomi.     A  trochjiiiter  iniitor  present  on  femur.     Aiulitoriul  bullce  small  and 

irregular  in  form. 

PHOCOIDEA. 

Keck  sliort.     Hind  feet  iticapalilG  of  being  turned  forward,     (Trinders  with  comple: 
roots  and  raulti cuspidate  crowns.      Mastoid  swollen,  bnt  not  salient,     Tent43riuom 
luoderate  or  small.      No  alisphenoid   canal.     Aurlitorial   bulhi*    usually  very  large^ 
pyriform  in  shape.      Posterior  end  of  nasals  wedgtid  in  between  frontals.     Anterior* 
digits  all  bearing  claws,  and  claws  present  (usually)  ou  all  digits  of  liind  feet.     No 
cartilaginous  liaps  to  any  of  tin*  digits*     Astragalus  equaling  caleaueuni  in  length. 
Cuboid  articulating  witli  both  t^aleaneuni  and   astragalus  (save  in  Monachus  and 
Macrorhinus),    First  metatarsal  articulatiug  witli  entoeuneiform   and  with  second 
wetatarsal  as  well.     Femur  with  no  trochanter  minor. 


THE  SPECIES  OF  CALLORHINUS  OR  NORTHERN  FUR  SEAL 
By  Davtd  Starr  Jordan  and  Gborgk  A.  Clark, 

The  fur-seal  berds  resorting  to  the  islands  of  Bering  Sea  and  the  Sea  of  Okhotsk 
belong  to  the  genus  CathrhhiUM;  while  those  resorting  to  the  islands  of  the  Tropics 
and  the  antarctic  regions  belong  t<>  a  different  group,  called  AniovephidHs. 

The  fur  seal  of  the  North  was  lirst  maile  known  by  Steller,  who,  in  1741,  inspected 
the  Houth  or  Poludionnoye  rookery  of  Bering  Inland,  and  wrote  an  account  of  his 
observations.  On  Bteller's  des^^ription  of  the  **lSea  Bear''  of  Bering  Island  Linnaeus 
based  his  class  ill  cat  ion  of  Phova  ursina,  or  **  bear  like'*  seal.  From  the  Linnai^an 
name  the  fur  seal  of  the  North  came  to  be  called  Calhrhinm  urHinttH^  and  the  type  of 
the  species  is,  of  course^  the  Commander  Islands  herd. 

Tlic  fact  that  the  members  of  the  Pribilof  herd  differ  from  those  of  the  Com- 
manders in  color,  in  form,  and  in  chariictcr  of  the  fur  has  long  been  recognized. 
These  differences,  thougli  slight,  are  permanent  and  constant.  No  intermediate  forms 
are  known,  and,  as  the  life  courses  of  the  herds  are  wholly  distinct^  apparently  no 
intermediate  forms  can  exist.  We  may  therefore  hold  the  Pribilof  herd  to  be  a 
species  of  fur  seal  distinct  from  that  of  the  Commander  Islands.  This  species  may' 
be  called  CtiUttrhmns  atffHeanitH  Jordan  and  Clark. 

The  species  alusvattus  may  be  known  by  the  stouter,  broader  head^  by  the  thicker 
neck,  by  the  prevalence  of  warm  brown  shades  in  the  coloration  of  the  female  and 
the  young  males,  by  the  more  sih^ery  color  of  the  gray  pups,  which  lack  the  distinct 
whitish  patches  (m  the  rumps  se*5ij  in  nrHinuSj  and,  in  general,  hy  the  lack  of  sharp 
contrasts  between  the  coloration  of  the  sides  and  belly.  The  fur  in  ahtMvttntt^  is  also 
of  su|>erior  quality,  and  exhibits  Buflicient  difference  to  make  it  possible  for  dealers 
to  distinguish  by  this  means  alone  whether  the  skins  come  from  the  Commander  or 
Pribilof  herds.  In  the  Pribilof  seals  the  claws  on  the  fore  Hippers  are  undeveloped, 
being  represented  by  a  pit  in  the  skins. 

The  true  (Mllorhlmtn  ursinti^  has  the  head  and  neck  slenderer;  the  females  and 
young  males  are  sooty,  rather  than  brown,  the  light  and  ilark  shades  being  for  the 
most  part  eijually  without  ochraceous  tints j  the  belly  is  usually  rather  sharply  paler 
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than  the  back ;  the  gray  pup  ia  more  brownish  and  less  gray  than  in  the  Pribilof 
auimal,  having  a  pale  patch  on  each  side  of  the  rump.  The  fore  feet  have  two  or 
three  rudimentary  claws. 

The  seals  of  Eobben  Island  and  tlie  Kurils  differ  from  both  of  the  foregoing  in 
the  whitish  color  of  the  under  fur.  This  is  rusty  brown  in  ursinus  and  alascanusj 
The  head  is  said  to  be  broader  again  tlian '  in  urHinuHj  and  photographs  show  a  dusky 
coloration  similar  to  this  species.  The  fur  of  the  Robben  Island  herd  is  different  from 
either  of  the  others.  It  was  looked  upon  at  first  as  distinctly  inferior  in  quality, 
though  a  change  in  process  in  the  removal  of  the  water  hair,  which  is  accomplished 
with  much  greater  difficulty,  has  removed  the  discrepancy  in  value  of  the  fur.  The 
fact  remains,  however,  that  these  skins  must  be  treated  by  a  separate  process. 

The  data  regarding  this  third  form  of  the  Northern  fur  seal  is  inadequate  to  defi- 
nitely characterize  it,  but  such  information  as  is  at  hand  points  to  the  probability  of 
its  being  also  a  new  species.  It  may  be  provisionally  regarded  as  such  under  the  name 
of  Callarhinti^  euril^nsvt  Jordan  and  Clark,  taking  the  seals  of  Robben  Island  as 
tTpical. 

The  following  is  a  table  showing  comparative  measurements  of  typical  examples 
of  C.  urnnus  and  C.  alascanus : 


Comparative  measurements  (in  millimeters)  of  typical  specimens  of  fur  seals  from  the  Commander  and 

Pribilof  herds.'- 


l^al  length 

XuMetoeiMl  of  outstretched  hind  feet 

Xttib  to  anupit 

.  X<»e  to  eye 

K«MtoMr 

Diitance  between  eyes 

I>»taiic«  between  ears* 

Length  of  ear .* 

Length  of  tail 

Longeat  nia»tarhe  brititle 

L«axthof  forelimb 

Width  of  forefoot 

Length  of  hind  foot 

Width  attaraua 

Width  at  end  of  toea 

Average  length  of  toeflaiNi 

Diatance  between  tipA  or  outstretched  forelimbs 
Girth- 

Of  neck  behind  earn 

Orer  ahoulders 

Behind  forelimbs 

Before  hindlinibs 


Adalt  male. 


598 
1,205 
1.155 

480 


*Tbe  meaaunmenta  of  Commander  Inlands  seals  were  taken  by  Dr.  Stejneger  on  North  rookery  of  Bering  Island  in 
Aagnat,  1883;  those  for  the  Pribilof  seals  were  taken  by  Mr.  Clark  on  St.  PaiU  IsUnd  in  October,  1898. 

The  body  measurement  of  these  animals  can  not  be  relied  upon  to  show  permanent 
eonditioos,  as  they  necessarily  vary  according- to  the  physical  condition  of  the  animals. 
TbuSy  the  measurements  of  the  bull  taken  on  August  20  probably  represents  the 
animal  after  its  long  fast  during  the  breeding  season.  The  measurements  of  the  Pribilof 
bull  taken  in  October  represented  an  animal  which  had  been  feeding  and  was  well 
supplied  with  blubber.  Similar  differences  might  easily  arise  in  connection  with  the 
other  measurements  of  the  body. 
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Bat  with  the  head  it  shoold  be  different.  If  we  take  oat  the  measoremeuts  wbicjli 
have  to  do  with  this  feature  we  find  that  there  is  a  marked  difference  correspouding 
to  the  general  imprexfi^ion  made  by  comparatiTe  observations  on  the  two  herds.  These 
measarements  reduced  to  percentage  of  the  total  length  are  as  follows,  the  results 
being  all  the  more  striking  because  in  each  case  the  Pribilof  animal  shows  a  smaller 
total  length  : 

Mea9mrewiieui9  i  is  miUimtun  u  akmmimf  Hfertmet*  •■  ikt  htmd  •/  tgpieml  C^mmauderaud  Pribilof  i*eal8,  taken 


Total  Irnfrth 

l>isUim**>  i»«*twv**u  ev«Nft. 
iVr  ot«ut  uf  total  leni^b 
IHtttaiicv  between  Mini. 
Per  <*«iit  in  total  length 
Diataniv  nose  to  eye  — 
l*er  cent  in  total  lenfctb 
l>istanr«)  iiu«e  to  ear  . . . 
Per  cent  in  total  l«n|(th 


A4nb 


PribiW. : 


17t 
HI 

96 
5 
313 
II       . 


Adolt  female. 


.ft<7 
127 

•.7  ; 

3oe 

I6l2 
113 

C 
21C 
11.4 


mandt^r. 

K20 
70 
5.4 
138 
10.7 
67 
S.2 
168 
13.1 


I  Pribilof. 


.262 
89 
7 
204 
16.1 
89 
7 
181 
14.3 


Bachetor. 


Com*     I 
niander  ! 


Pribilof 


285 

1.224 

71 

83 

5.5 

6.7 

138 

217 

10.7 
80 

Ji' 

0.2 

6.2 

158 

166 

12.3 

135 

VARIATIONS  IN  SIZE  AND  COLOR  OF  THE  PRIBILOF  FUR  SEAL. 
Hy  Frkdkiuc  a.  Lucas. 

Wliilo  tho  Pribilof  fur  seal  varies  in  size,  color,  and  proportions  to  such  an 
extent  thut  wore  but  a  few  iiulividmils  known,  tbey  might  be  held  as  belonging  to 
two  diHtiiict  sptHues;  part  of  this,  particuhirly  the  variation  in  color,  is  due  to  age. 
The  young  pups  are  bhwk  above,  with  a  few  gray  hairs  on  the  head  and  neck;  the 
Hide  of  tlit^  nerk  is  slightly  tinged  with  gray  and  the  greater  part  of  the  under  surface 
is  duKky  brownlHli  gray.  There  is  a  siH)t  of  yellowish-brown  at  the  axilla  and  the 
region  around  the  mouth  is  of  the  same  color. 

lietw(*en  the  middle  of  September  and  the  middle  of  October  the  majority  of 
piipM  have  hImmI  their  black  coat^  and  assumed  the  silvery  gray  and  white  of  the 
**gmy  pup"  stage.  I'p  to  the  agt^  of  two  years  the  young  of  both  sexes  are  of  a 
heaiitifiil  steel  gray  above,  with  the  thnrnt  and  belly  white,  the  central  portion  of  the 
]niU*f  being  Hullnsed  with  chestnut.  On  the  breast,  at  the  base  of  ea(*h  tiipi)erisa 
iMMivex  \mU*h  of  gray  which  nearly  meets  its  fellow  of  theopi)osite  side,  thus  reduciug 
the  wUiiA^  at  this  pliM'e  to  a  narrow  isthmus,  connecting  the  throat  with  the  under  parts. 
There  ih  a  dark  spot  at  the  anterior  edge  of  the  flipper  and  a  light  spot  on  the  axil, 
tlilM  being  retained  for  some  time  in  the  female.  The  white  throat  is  very  conspicuous 
even  at  a  dlHtaiiets  and  indicates  that  the  animals  have  not  reached  a  killable  age. 

The  iMilorallon  d(wpens  with  age,  the  gray  encroaching  upon  the  white  of  the 
throat  and  f  Im^  clieHtniit  deepening  in  intensity  on  the  under  side  until  it  becomes  rich 
and  diiili,  while  the  patches  below  the  flippers  unite  to  form  a  band  across  the  chest, 
tli<-  dai  U  HpotH  on  t he  anterior  edge  of  the  flippers  becoming  a  dull  chestnut. 

Mill)  hiter  the  eln^stnut  under  side  gives  place  to  gray  with  a  slight  chestnut 
Mni/e,  the  old  renmh^s  being  dark  gray  above  and  lighter  gray  below;  this  last  with  a 
tMiK<'  f*^  rliiMtniit-.  There  is  a  light  patch  on  the  center  of  the  throat  and  a  dark  band 
nnihiitu  »M-MMH  the  breast  from  tlipi)er  to  flipi>er. 
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Tlie  throut  of  tlie  nuih*  beeomes  gniy  at  an  earlier  ajL(e^4  or  5  years— -tliaii  does 
that  of  the  feiinile,  aiul  at  the  Kiioie  time  tlie  bcliy  becomes  ai^by,  tlia  jum*tioii  of  the 
back  pelage  with  that  of  the  under  side  being  niarketl  by  a  lighter  ehestnnt  tinged 

■  line. 
At  the  age  of  0  or  7  years  the  males  are  aTi  almost  unifortn  <lark  gray,  with  the 
hairs  of  the  top  of  the  head  and  neek  eousiderably  longer  than  that  of  the  rest  of  the 

■  lx>dy. 
There  seems  to  be  some  variation  in  the  color  of  the  older  rookery  bulls — those 
7  years  old  iiiid  upward — some  anitnals  Inking  of  a  rich  seid  brown,  washed  with  yel 
Jowisli  white  on  Mm   neck  aiul  sliouldersj  others  with  a  distinct  reddish  or  yellowish 
Beast. 

"^  (^lose  examinatioTj,  however,  shows  that  even  the  darliest  animals  are  more  or 
le^H  grizzled^  iuhI  the  reddish  eohnatron  is  iintloubtedly  largely  dne  to  the  length  of 
time  that  the  animal  has  been  an  laud  and  undergone  tlie  bleaching  effect  of  light  and 

■  partial  drying. 
This  change  of  color — duC^  to  exposure,  and  in  a  measure  to  dirt' — is  most  notice- 
able among  the  females,  those  whi<.*h  have  bei'U  longest  out  <if  water  having  a  brown^ 
•  stiiiburned  appearance.  The  amount  of  dirt  naturally  varies  a(*cor<ling  to  the  rookery, 
i&nd  is  in  some  eiises  very  noticeable  when  a  female  plunges  into  the  wash  of  the  surf, 
leaving  a  trail  of  nniddy  water  hehiruK  Still  this  evplanjition  is  not  wholly  satis. 
facti>ry,  and  there  is  a  i^ertain  amount  of  color  variation  widch  seems  Uv  hv  intlividual 

tand  not  to  be  accounted  for  on  the  score  of  age. 
The  gray  bulls  seen  here  and  there  on  the  breeding  grounds  are  €uther  compara- 
tively yonng  animals  which  have  been  able  in  take  and  hoh!  u  place  on  the  rw>kery, 
or  casea  where  the  assumption  of  the  dark  color  of  tin*  aiUilt  has  be  ii  delayed,  or  for 
some  canse  failed  to  take  phice*  It  is  iirnbaldc  that  the  lightest  colored  males  are 
those  in  this  last  condition,  in  which  age  manifests  itself  iiy  a  general  lightening  in 
the  i*olor  of  the  coat. 

As  anifmg  birds,  some  seals  undergo  their  color  cbangeH  much  mc^re  rapidly  than 
others,  and  this  results  in  occasionally  tinding  a  young  female  with  the  colors  of  old 
age,  or  old  lemales  with  the  light  gray  and  white  of  the  fresh  L*-yesir  oMs;   these 

If^male^s  are  very  noticeable  among  the  other  darker-colored  females.  As  rs  only 
natural  where  individuals  are  so  numerous,  cases  of  albinism  are  occasionally  noted, 
Boiue  being  (luite  cfunplete  and  others  only  partiaL  One  or  two  pups  have  been  tak<Mi 
of  a  yellowisli  color,  with  pink  eyes  and  pale  tiippers,  but  no  adult  albino  has  been 
Sioted,  the  nearest  approach  to  it  being  a  cow  of  a  yellowish  cast  seen  on  Lukanin^ 
and  another  mottled  with  yellowish  seen  on  Tolstoi. 

The  accompanying  tables  of  measurements  and  weights  may  be  considered  as 

Brepreseutnig  goixl  average  specimens  of  tlieir  respective  classes.    The  weights  of  the 

two  fetal  si)ecimens  of  April  15L'  were  taken  from  nearly  dry  alcoholics,  which  were  by 

no  means  so  heavy  as  the  fresh  specimens  wouhl  have  been,  st»  that  HA  and  lA  |Jounds 

I^'ould  b*'  well  within  the  mark.  Tlie  fetus  at  term  is  one  of  several  obtained  from 
iIscmI  cows  on  8t,  Paul  and  is  a  good  average  example,  f*]>r  while  now  and  tiien  a  pup 
is  seen  noticeably  below^  the  others  in  si/e,  none  was  measured  less  than  22  inches 
long.  The  measurements  and  weiglits  of  newly  born  imps  given  by  Klliott  are 
, worthless.  Save  for  his  brown  color,  the  young  fetal  seal  is  mncli  like  the  a4lultj 
31  ng  well  formed  and  well  proportion ed,  the  head  not  having  the  disproportionate 
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gize  usually  «eeii  iu  maininals.  Yuuni^  pup»  measured  between  August  8  and  Anguit 
20  were  fmni  25  to  2.S  inches  lou^,  the  males  being  as  a  rule  the  larger.  It  willk 
imtieed  tliatsome  of  tbe  uieasurenieHtB,  its  well  as  the  weight  of  the  gray  pap,  exceed 
those  of  the  yearling,  and  it  lisis  alieady  beeu  poiuted  out  l»y  Klli^itt  that  the  ymn^ 
gain  little  or  nothing  in  weight  between  the  time  they  leave  in  the  fall  and  letaruiii 
the  Ibllowing  surnuier. 

Ext^ept  in  length  tlie  4-year'Old  female  may  hi3  ronsidet'ed  as  a  goml  average 
example  of  ;i  full-sized  cow;  tbe  majority  of  femak-H  ubtsiineil  fronj  the  Heelers  were 
Blightly  under  4  feet  in  length,  two  or  three  specimens  which  seemed  to  be  fin*  above 
the  average  proving,  when  measured,  t^>  be  only  4  feet  1  inch  long  from  tip  of  nose  to 
root  of  tail*    Tbe  very  largest  female  taken  was  51  inches  long,  -i3  inches  aronud  ib^^ 
sbonlders,  and  weighed  75  iiouudis,  so  that  iSO  pounds  may  be  looked  upon  as  !*^ 
exceptional  weight  tor  a  eow, 

Tbe  males  from  1  to  5  years  old  are  good  examples  of  their  respective  ages^  tli^ 
measurements  of  the  Syearold  specimen  coinciding  with  those  of  a  similar  aniini*^^ 
selected  by  Mr,  Red  path  as  a  typical  speeinieii  lor  tbe  United  States  Natioua*! 
Museum. 

The  7  or  it  year-old  male  is  a  gootl  example  of  the  males  just  below  the  grade  <^^ 
rot^kery  bulls,  being  full  growu^  in  some  particulars,  but  lacking  just  a  little  of  th^ 
muscular  development  necessary  to  enable  bim  to  enter  the  rookery  and  hold  his  owli 
against  the  older  animals.     It  will  1>e  noticed  tbat  in  girth  the  ytmnger  male  exceeds 
tbe  others,  but  this  is  due  to  tbe  fact  that  tbe  old  bulls  having  passed  two  months  iii 
fasting  and  tjgbting  hatl*  in  (-onsequence^  lost  mueb  of  their  fat  and  some  of  their 
flesh*     Tbe  fore  tlippcr  of  this  young  bull  was  exeeptiorjally  sbort^  the  dippers  of  that 
class  measuring  ordinarily  20  to  21   iucbeK  in  length*     As  a  rule,  tbe  size  of  the  fore 
tliijper  is  a  fairly  good  indication  of  tlie  age  of  the  aniuKil  since  it  increases  in  length 
with  age  in  a  fairly  regular  manner,  the  lii[jpers  of  the  males  also  exeeediiig  tliose  of 
the  females  in  size. 

The  larger  of  the  two  bulls  was  one  selected  for  the  United  States  National 
Museum,  on  accouEt  of  its  size,  being  the  largest  of  forty  killed,  and  80  to  82  inches 
may  be  held  as  repiesenting  the  extreme  length  attained  by  the  bulls,  tbe  average 
being  72,  As  these  bulls  had  recently  come  off  tbe  rookeries,  they  were  lean,  and  their 
girth  was  by  uo  means  what  it  would  have  been  at  the  time  of  their  arrival  in  May  or 
June.  Their  measurements  indicate  to  some  extent  the  variations  in  size  and  propor- 
tions found  among  seals  since  the  older  bull  was  tbe  shorter  of  tbe  two,  although  in 
other  waya  nearly  as  luilky  as  the  younger  auimul,  while  tJie  tlippcr  of  the  shorter 
specimen  was  an  inch  and  a  half  longer  than  tbat  of  the  other.  It  was  not  possihle 
to  weigh  tbe  large  bulls,  but  in  their  leau  condition  they  certainly  did  not  weigh  over 
250  [rnunds,  and  it  is  doubtful  if,  even  at  his  best,  the  bull  weighs  more  than  400 
I)ounds» 

Ihv  Stejneger  has  s|>oken  of  the  difficulty  of  drawing  any  line  between  the  seals 
of  various  ages,  stating  that  uo  one  ou  tbe  kiUiiig  grounds  of  the  Commander  Islands 
was  able  to  point  out  the  differences  between  them.  While  this  difficulty  does  exist, 
yet  there  are,  aside  from  mere  size,  distinction  between  the  teeth,  length  of  tlipi>ers, 
color  of  a»ustache  bristles,  and  length  of  wig  of  the  seals  of  various  ages  wliich  are  very 
perceptibki  to  any  one  who  has  noted  tbem  long  and  earefully»  I'ers<nially%  I  am 
unable  to  ditlerentiate  the  seals  to  any  great  extent,  although  the  dil^culty  was  less 


MEASUREMENTS   AND    WEIGHTS    OF    SEALS.  7 

on  the  second  visit  to  the  Pribilof  than  it  was  on  the  first,  and  I  am  under  obligations 
to  Mr.  J.  C.  Eedpath  for  calling  my  attention  to  various  distinguishiug  features.  The 
opinion  of  the  natives  is  of  little  value,  and  with  them  the  question  undeniably 
resolves  itself  into  a  mental  sorting  of  the  killable  seals  into  various  classes.  That 
definite  age  characters  do  exist  is  fairly  well  shown  by  the  agreement  in  measurements 
between  seals  selected  at  different  times  by  Mr.  Kedpath  and  myself  as  3  and  4  year 
olds,  the  selection  in  my  own  case  being  based  on  the  condition  of  the  canines, 
whiskers,  and  wig.  Of  course,  there  is  an  overlapping  of  seals  from  the  fact  that  the 
small  4  year-olds,  for  example,  will  be  of  the  same  size  as  the  large  3-year-olds,  but 
here  the  condition  of  the  teeth,  flippers,  and  whiskers  will  usually  show  clearly  which 
are  the  older. 

Table  ffiving  meaturemenU  and  weigkts  of  seals  of  various  ages. 


Fetaa. 


April  22.   April  22.  ^^JSJ°». 


Gray 

pap, 

male,  a 


Yeariing. 


Male.       Female. 


Two 
yean, 
fbmale. 


Four 
▼eara, 
female. 


Lenffthftip  of  noee  to  root  of  tail ..  inches . . 
GirtE    around   smalleat  part  of  neck, 

inches 

Girth  around  shoulders inches. . 

Girth  back  of  flippers  do.... 

Girth  aroand  hips do 

Length  of  fore  flipper,  tip  to  arm  pit, 

inches 

Weight pounds.. 


16 


17 

9 
124 


IJ. 


8 


24 

10 
15 

IH 
13 

9 


344 


224 


11 


38 

19 
28 
25 
184, 


364 

17 
234 
23 
154 

lU 
32 


38 

17| 
28 
24 
18 

13 
55 


494 

'^ 

29 
20 

J? 
73 


Two 
years, 
male. 


Three 
years, 
male. 


Four  vears, 
male.  6 


Five  years, 
male.  6 


Seven 
years,  male. 


Over  seven 
years,  male. 


Over  eight 
years,  male. 


Length,  tip  of  nose  to  root  of  tail . .  inches . . 
Gir&    around    smallest   part  of  neck, 

inches .- , 

Girth  around  shoulders inches. . 

Girth  Imcli  of  flippers do... 

Girth  around  hips do... 

Length  of  fore  flipper,  tip  to  arm  pit, 

inches 

Weight pounds. 


42 

204 
32 
29 
204 

16 
66 


49 


53 


59 


234 


24 


72 

28 

58 
50 
34 

18 
819 


79 

33 
48 
50 


224 


82 

47 
47 
36 

24 


aMeasured  by  Mr.  G.  A.  Clark. 


6 Measured  by  Mr.  J.  C.  Redpath. 


TUe  dentition  of  tin*  ndalt  fnr  mul  is  i.,  ?,  c,  |,  pm.,  {,  m,,  ^,  the  conical  preioolars 
and  inohirs  all  Lavini;  siniide  roots,  a  well-developed  cingulnm  on  tlie  inner  side,  and 
a  sniiill  ;M'cessoi"y  ensp  on  tlje  anteiior  faee. 

In  a  fetus  taken  April  -2  the  milk  detifciticm  is  complete^  eonsistin^^  of  i.,  J,  e,, 
in.,  I,  l^e  incisors  are  very  minute^  particularly  the  inner  upper  iiicinir,  and  there  is 
no  trace  of  a  third  lower  incisor,  altliough  proper  mii-roscopic  exandnation  of  a  yonnj^er 
fetns  might  reveal  it*  So  t\\v  as  him  coine  under  my  observation  (five  speeiniens  at 
full  term),  the  inilk  incisors  arc  shed  before  birth,  and  this  is  doubtless  often  or  usually 
tlie  case  with  the  milk  molars  and  lower  milk  canines.  In  a  fnll-^n-own  fetus  the  lower 
canines  were  simply  liangini?  to  the  i^uni,  as  were  also  the  minnti!  second  and  third 
lower  milk  molars;  but  in  other  Tetal  speftiiiens  and  in  some  recently  born  animals 
the  htwer  milk  canines  and  lower  and  upper  third  (last)  inilk  molars  were  atill  in  place, 
as  shown  in  PL  1,  tig,  1,  These  last  are  situated  directly  over  the  fourth  [jremolars, 
8o  tiiat  in  Cailofhhuifi  thv  third  milk  molars  have  vertical  sncccssors.  The  lirst  and 
iOcond  milk  molars  of  the  fetus  are  sometimes  mere  spicules  loosely  attat^hed  to  the 
gum.  In  other  instances  they  are  well  formed  though  small  teeth  lying  external  to  the 
secund  and  third  premohirs.  The  order  of  ajvpearance  cjf  the  i^ermanent  upper  teeth 
is  as  fddlows:  inrisors  1,  2,  3,  premolar  I,  premolar  2  and  molar  1  {although  sometimes 
the  molar  is  sliglitly  in  advance  of  the  premolar),  i>iemoIar  3,  premolar  4,  molar  2, 

In  the  lower  jaw  I  he  incisors  appear  first  and  the  premolars  and  molars  in  regular 
order  ti'om  belbre  backwards,  the  first  and  second  premolars  appearing  almost 
simultaneously  and  sbghtly  before  the  corresponding  upper  premolars.  The  canines 
appear  at  about  the  same  time  as  the  second  true  molar,  but  not  until  premolars  1 
and  2  are  well  through.  There  is,  hcnvevcr,  (considerable  irregidarity  in  the  develop- 
ment of  the  teeth,  for  in  some  individuals  the  last  milk  molar  and  lower  milk  canines 
are  retained  for  a  fortnight  or  more  after  birth. 

The  teeth  mature  more  rapidly  in  the  female  than  in  the  male,  for  while  the  entire 
tooth  row,  inclutling  the  canines,  are  i'nWy  developed  in  the  2-year  old  female,  the 
caniues  do  not  attain  their  maximum  size  in  the  males  until  the  age  of  4  or  5  years, 
at  which  time,  or  iM>»sibly  a  little  later,  the  true  molars  have  already  begun  to  show 
some  slight  signs  of  absorption.  There  is  also  a  decided  increase  in  the  length  of  tlie 
tooth  row  of  the  raah^s  between  the  ages  of  1  and  G  of  fnnn  five-sixteenths  to  tive 
eighths  of  an  inch,  with  the  natural  result  that  in  old  animals  the  teeth  arc  farther 
apart  than  in  the  young.  (Compare  ligs.  1,2,3.)  The  changes  in  the  jaw  itself  are 
much  more  marked  than  in  the  teeth,  for  this  continues  to  increase  in  size  and  weight 
after  the  tifth  year,  this  change  being  one  of  the  important  factors  in  the  hghting 
abilities  of  the  adult  males. 
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The  condition  of  the  last,  or  trae  molars  is  of  value,  particularly  in  the  female,  in 
determining  the  age  of  a  given  animal,  for  while  it  can  not  be  said  how  many  years  a 
particular  seal  may  have  lived,  yet  it  is  possible  to  tell  from  the  appearance  of  the 
molars  whether  the  animal  is  adult,  middle  aged,  or  old.  ( See  the  various  figures  on  PL  I.) 
As  Dr.  Allen  has  already  noted,'  irregularities  in  dentition  are  not  infrequent  in 
the  fur  seal  through  the  failure  of  one  or  more  of  the  grinders  to  develop.  A  good 
instance  of  this  is  shown  in  the  skulls  of  two  pups,  a  male  and  female,  which  were 


Jaws  of  male  far-seala,  thr«e,  four,  and  over  seven  years  ol  age,  three-foartha  natnral  slse. 

collected  on  the  same  day  and  in  the  same  locality,  and,  curiously  enough,  possessed  a 
similarly  abnormal  dentition  through  the  absence  of  the  last  molar  in  each  side  of 
each  jaw. 

Believers  in  the  coalescence  theory  of  the  development  of  teeth  may  find  a  crumb 
of  comfort  in  the  fact  that  in  both  cases  the  last  tooth  in  the  row  was  slightly  wider 
than  usual,  and  a  little  more  deeply  grooved  vertically.  On  the  other  hand,  Mr. 
Andrew  Halkett^  has  noted  a  case  in  which  three  upper  molars  were  present. 


'History  of  North  Aiuericau  PiiiuipedH, p.329, 


« MSS.  report. 
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The  U^Hh  are  eolortHl  as  tlioy  protrude  troui  the  gum,  the  browii  color  appearing 
first  at  the  tip  aud  working  dowuwartl. 

PLATE  I.     All  il^reK  uatarul  »im. 

Fig.  K  Recently  Imrii  ttiulti  vvilh  iiiilk  rnuiiiefl  »nd  fonrtli  milk  motar  in  plaoin 
U,  Mate  with  iipftor  tiiilk  cauiiii'S  8titl  in  pla<'e. 

3.  Male  with  la^t  tijjpei  true  m^liir  not  yi4  througb  tlifc^  gum, 

4.  Mule  witb  all  tt^iith  in  plaet}  and  all  ^u\ti  Lt!<(<  upper  malar  well  developed. 
5.  Dentition  of  2'yeiLrHrld  l>mak*,  show  ing  thu  tuBtb  at  tlieir  iiuisitaum. 

(%.  Deutition  of  luiddle-a^rd  fenialf,  1  or  5  j'eare  old,  in  which  tlie  ab8orption  ol'  the  la»t  iiiQlarii 

ha.H  be^un, 
T.   lit^utition  nf  old  female  with  iibsorptiou  of  luolara  advanced. 
8,  Dttiititioii  of  ohlest  female  ohtaiiieilj  showing  the  true  molaia  of  both  jaw**  worn  iiway  and 

alisnrlu'd  and  all  teotb  dimiiiii^bed  in  aize. 

PIjATE  IL     All  iigiires  natural  siiee. 

1 1.  Dentition  4}f  yearling  nmle. 

2,  Dentition  of  4-j'ear-old  nialu. 

3.  Dentition  of  luliilt  male,  7  or  K  yean*  old,  showing  ohifcnRtte Ha tii:  wearing  of  anterior  face  of 
upper  canine. 


.  NOTES  ON  THE  ANATOMY  OF  THE  FUR  SEAL 

By    KOHBKT   E.    8  NO  DOR  ASK. 
THE    ALIMENTARY   CAJ4AI>   AND    LIVEK. 

The  pyloric  end  of  the  Jiiomavh  is  bent  upou  the  anterior  Biirface  of  the  cardiac.     In 
ahull  the  length  frorn  tlie  cardiar  end  t4)  the  extreme  right  portion  is  about  18  inches, 


Fl<i.  L— Htomaelt  of  wwl  pup,  one-halt  natural  ai/.«>. 

artd  from  here  to  the  pylorin  S  inch  en.  The  ^miill  intestine  is  extremely  blender.  In  a 
biill  it  measures  In  len^^tli  a  little  over  KM)  feet;  in  a  vow,  between  5<>  and  00  feet.  The 
larffe  intestinv  is  likewise  narrow  aud  is  about  7  feet  h>ng  in  a  bull  and  li  feet  in  a  cow. 
In  a  pup  22  inches  long  the  small  intestine  is  about  28  feet  and  the  large  10  inches, 
Ueiiee  the  intestine  iruTerises  in  length  proportionately  us  the  animal  matures.  The 
cavum  IS  shm  t  and  blunt.     From  the  pylori:;}  the  smalt  intestine  goes  backward  aud 
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■iftkee  a  <Mirve  to  the  right,  tli<^u  turns  dornaily  am!  h;u*kwaid  to  the  posterior  enfl 
tlie  ri^ht  kidney.  From  here  it  ii^airi  goe«  foivvaicl  hinI  is  dispnyrd  in  iniminerabl^^ 
eoTls,  ending  in  the  lar^je  intestine  just  back  of  the  pyloris.  The  large  intestine  rune^ 
first  backward  to  the  posterior  end  of  the  rifjht  kidney,  makes  a  bend  to  the  left  ant^fl 
tsrward^  then  turns  back,  doubles  upon  itself  vontrally,  turns  inward  and  imeteriorljr^^ 
to  the  middle  line  of  the  body,  iind  finally  goes  straight  to  the  anus.  ^M 

The  Mtomnch  is  large,  elongate,  and  capable  of  great  distension.  It  lies  on  the^ 
left  side,  and  the  pyloric  eud  is  bent  upon  the  anterior  siirfai*e  of  the  esirdi;ie.  tn  an 
adnlt  male  the  length  from  the  eardiae  eud  to  the  extreme  right  portion  is  abtmt  1ft 
incbeii.  and  froio  here  to  the  \yy\urlc  H  iuehes,  the  large  part  with  more  or  less  lougi 
tudinal,  dee[»  rngie.  The  small  retlexed,  pyloric  jioi  tiou  is  slightly  striated,  and  in 
this  lo<lge  the  fish  bones,  et€..,  whieh  are  snbse<|uently  regnrgitateiU  H 

The  lirer  consists  of  two  left  lol>es  and  thrive  right  lobes.     The  ifail-hlmlder  \w^ 
pear-i^hape^l  and  situated  between  the  auterior  and  middle  riglit  hepatic  lobes.     Thi* 
cystic  durt  is  long  iiud,  uei»r  the  posterior  lo>»e  of  the  liver,  is  joined  by  a  hritatie  duel 
formed  by  the  union  of  three  smaller  duets  from  dilfereut  parts  of  the  liver,     The_ 
common  duet  formed  by  the  cystic  and  hepatie  duets  enters  the  iluxMlerHim  about! 
inches  heh>w  the  pyloric. 

The  heart, — The  anterior  end  of  the  heart  lies  Ijetween  the  third  and  fourth  ribs 
The  ventricular  [lart  is  somewhat  ovate,  the  longest  transverse  tliametetr  !>eing  in  front 
of  the  middle,  ami  the  posterior  part  tapering  and  bluntly  terndnated.  The  anrirular 
lobes  are  ndher  s!ii;dl.  In  an  ailult  bull  the  rrttfrirular  septum  is  very  thick,  and  is 
convex  to  the  right,  its  long  axis  is  almost  arjtcro  posterior,  but  it  Joins  the  outer 
wall  to  the  right  of  the  apex  of  the  heart,  so  that  the  right  ventricle  is  smaller  tluui 
the  left  by  more  than  the  thickness  of  the  septum.  A  line  Joining  any  two  extreme 
left  [M>ints  in  the  right  ventrirle  does  not  pass  through  tlie  left  ventrich',  so  that» 
altliough  the  right  ventricle  is  crescent- shaped  in  transverse  section,  it  does  not  at  ali- 
surround  the  left  ventricle.  I 

In  the  posterior  half  of  the  left  ventricle  are  two  large  hmgitutliual  musses  of 
iDosele.  One  projects  into  the  cavity  from  the  left  ventral  aspect  i>f  the  interior  wail 
as  a  mass  f!attene<l  perpendicularly  to  the  part  of  the  ventricular  wall  from  which  it 
arises;  the  other  projects  from  the  left  dorsal  uspetit  of  the  same  as  a  nniss  llattened 
in  a  line  parallel  U^  the  part  of  the  wall  irorn  which  it  arises.  About  two  thirds  of  its 
length  forward  from  its  iM)sterior  end  the  dorsal  mass  becomes  decreased  to  half  its 
diameter  by  an  abrupt  contraction.  The  transverse  surface  thus  formed  is  ventral  to 
the  remaining  longitudinal  part  and  gives  origin  t*)  two  sets  of  ehtrnt<i\  one  ventral 
the  other  ilorsal.  Tire  former  consists  of  two  large  tendons,  the  latter  of  two  large 
and  two  small,  the  small  ones  between  the  others.  The  remainder  of  this  iKnullary 
nuiscle  runs  forward  and  lufitrcates  into  a  right  and  a  left  mass,  both  of  whicli  lieeome 
lost  in  the  wall  of  the  ventricle  back  of  the  right  valve.  From  near  their  anterior 
ends  small  fibers  arise  that  are  inserteil  upon  the  valve  ne^ir  its  base.  The  ventral 
papillary  muscle  runs  forward  entire  farther  than  the  other,  becomes  suddenly  con- 
tracted, leaving  a  traueversc  aurfuce  on  the  dorsal  side,  from  which  arise  two  sets  of 
chordic  of  two  each.  Tlie  renniinder  runs  forward,  indistinctly  bifurcates,  and  becomes 
lost  in  the  walls  of  the  ventricle  after  giving  ofl*  a  few  fibers  to  the  base  of  thelett 
valve.     The  left  mitral  valve  is  much  the  smaller  of  the  two^ 
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In  the  rigbt  ventriHe  the  papillary  mnsdes  are  very  different  froiii  those  in  the 
left.  There  nre  three  principal  immt.^les.  Two  iirise  in  the  ]>osterior  eiMl  of  th**  veil- 
tricle,  one  running  forward  aloug  the  septum  and  tlie  other  idoiig  the  ciiiter  vcntnil 
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Flu.  t.  BettLTf  nf  flCMJ  pnp,  uutiLnil  alee. 
c«.  r»  1^1  III  ari*ry. 
i**'^-  Vfrti^bral  Artery. 

/A,  ThyruJd  axiw 
nut.  Init^rniil  nmiiiDiAry  «rtei7. 
«e.  SuIh^1a\  ism  artery. 
dB.  DiivtuH  IkttullL 

"wall.     The  inner  one  bifurcates  a  short  distance  from  its  origin,  and  ea<^Ji  arm  extendH 
forward  a  little  more  than  half  this  lengthy  whtui  it  terminates,  givin^^  oil  threti  chordae 
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Tbe  right  muscle  puds  forward  about  twice  tbe  distance  oi'  tlie  inner,  and  dividas  iut^i:^ 
an  outer  aud  eti  inner  branch.    The  latter  becomes  lost  upou  tbe  veutral  wall  of  the 
ventricle,  while  the  other  bears  sis  chordjt*  tendin;i\     The  third  psipillary  uiuftde  it= 
very  sliort.     It  projects  forward  and  to  the  right,  into  the  ciivit y  of  tli©  ventricle,  fion^ 
the  septum  near  its  ventral  border,  just  back  of  the  right  auriculo  ventricular  valve* 
The  pulmonary  veMtia, — The  duvfm  Bntalii  persists  throughout  life  as  a  lioUow^ 

vessel,  closed  at  each  end  by  a  inembnme.    It 
is  proportionately  larger  iu  a  pup  thau  in  an 
old  animal,  but  even  iu  tlie  hitter  it  is  wi 
developed. 

There  a  re  f o  n  r  p  u  I  m  ona  rif  ret  nn,  Ontheleff 
side  one  large  one  comes  from  the  anterior  lobe 
of  the  correspopding  lung  and  enters  tbe  lett 
auricle  at  its  anterior  left  aspect.  From  the 
posteri<u'  lobe  on  the  same  side  three  veins, 
decreasing  in  siice  from  before  backward,  con- 
verge toward  the  posterior  outer  aajiect  of  the 
left  auricle  and  unite  near  it,  forming  a  single 
trunk  leas  than  half  an  inch  long.  On  the 
right  side  a  very  large  trunk  comes  from  the 
most  po8t^*rior  lobe  wf  tbe  right  lung  and  is 
joined  by  a  smaHor  vein  from  the  middle  lobe. 
The  (common  trunk  thns  formed  is  very  short, 
resembliug  the  one  on  the  left.  These  two 
empty  very  close  tog*^tUer  into  the  |*o8terior 
parf  of  the  left  auricle.  The  anterior  vetn  on 
the  right  side  is  formed  by  the  union  of  mimer 
on 8  branches  from  tire  anterior  aud  mJddle 
lobes  of  the  lung,  of  which  branches  the  most 
posterior  is  the  hirgest,  and  goes  backward 
and  inward  divrsad  to  the  right  auricle  aud 
base  of  anterior  vcua  cava,  to  the  anterior 
right  aspect  of  the  left  auricle. 

The  xifshmiir  /ir/eri^w.— The  aortir  arch  gives 
oif  two  main  trunks,  the  hrafhioeephftfiv  aud 
left  AithvlarimL  The  br:icluoceph;Ui<*  is  very 
short  and  gives  off  close  together,  liist  tlie  left 
mmmon  earofld  and  then  the  rufht  common 
earotUL  Tlie  remainder  of  the  trunk  continues 
outwani  and  forwanl  as  the  rujht  aubvlfivmn. 
Where  tlie  latter  leaves  the  tht>racic  cavity  it 
gives  oft'  three  principal  trunks,  the  internal 
mamrtmrif^  the  rertehral,  and  the  thjjroid  aiin. 

Tire  internal  mammary  runs  inward  and  backward  along  tbe  dorsal  side  of  the 
costal  cartilages  just  external  to  the  sternum* 

The  vertebral  artery  arises  from  the  subclavian  a  little  internal  to  tlie  origin 
tbe  internal  mumniary.    It  runs  forward  and  inward,  entering  the  canal  of  the  verte 
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bral  foramina  fit  the  Hixth  vertebnu  It  passes  tlirongb  the  tniiisverse  foramen  in  the 
atlas,  turns  dorsally  nml  runs  alonj;  the  ji^rno^'o  between  the  transverse  process  and 
the  anterior  exininsion  bearing  tiie  facet  for  articnlatinn  with  the  cnndyloid  process, 
and  then  goes  throiigli  the  foramen  in  the  dorsal  part  of  this  to  enter  the  erauial 
cavity  by  the  foramen  nia^rnunL  After  leaving  the  transverse  foranien  of  tb©  atlas  it 
gives  off  a  brancli  backward  to  the  muscles 
of  the  back  of  the  liead  and  to  tb©  deej, 
mnscles  of  the  dorsolateral  aspect  of  the 
neck.  The  two  arteries  run  forwiird  along 
the  ventrolateral  aspects  of  the  medulla  ob- 
longata,  but  toward  its  anterior  end  they 
converge  and  unite.  The  single  median 
trunk  thus  formed  just  back  of  tlie  pons 
Varolii  gives  off  a  branch  on  each  side  to 
the  cei*©bellom.  The  reniaiudt^r  goes  for- 
ward to  the  infuntlibolnni.  where  it  breaks 
up  into  a  number  ol"  ln'an<'lies,  one  on  each 
side  to  the  anterior  surface  of  the  cerebellum 
and  the  others  to  the  thalamencepbaloii  and 
prosen(!ephalon. 

The  thyroid  axis  is  distributed  to  the 
muscles  of  the  neck  and  shoulder.  Its  first 
branch  is  one  given  off  outward^  and  curves 
over  the  anterior  aspect  of  the  sbonldcrj  and 
then  goes  posteriorly  to  the  inuscles  on  the 
ilnrstd  aspect  of  the  same.     In  front  of  this 

second  brancli  is  given  off  inwardly.  This 
s^oes  tbrward  a  short  distance  and  then  di- 
vides int»»  twr>  vessels,  both  of  which  curve 
over  the  anterior  aspect  of  the  shoulder  to 
the  sni*erior  muscles  of  the  same.  The  main 
trunk  turns  dorsad  and  then  backward,  soon 
to  divide  int^i  numerous  small  vessels  to  the 
det^p  muscles  of  the  neck  and  shoulder. 

Each  common  caiotid  at  the  base  of  the 
skoO  divides  into  an  luhTttat  and  an  inttrtta! 
carotid,  the  latter  entering  the  cranium  by 
the  carotid  canal. 

The  ahdominal  aoritt  gives  off  a  coeUae 
rtxt«,  upper  and  hirtT  viettentcrir^  renttl  and 
i/enital  re^seift^  and  then  divides  into  an  ex- 
(ernnt  and  interna i  iHfW  urttrif  oti  each  side, 
hi  some  cases  the  proximal  ends  of  the  in- 
ternal iliacs  form  a  short,  common  trunk.  The  external  iliac  gives  off  in  the  abdominal 
cavity  an  epifjafttria  artirifj  which  runs  forward  on  the  ventral  ^vall  of  the  abdomen, 
being  distributed  to  the  same,  and  then  leaves  the  abiUjmiiial  t-avity  and  becomes  the 
/ettioruL    The  internal  iliai-.  runs  biu^kward  laterally  into  the  pelvic  cavity.     It  gives 


jmt. 
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-Right  anrtrior  vetinuB  My 
r.iH.  riKht  liiiiiDiiiufttp/ 
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ofl  ail  allantoic  vessel  a  short  distance  back  of  its  origin,  which  runs  ventrally  an^ 
forward  along  the  side  of  the  arinary  bladder  to  the  anterior  end  of  the  same,  wber< 
the  right  and  left  vessels  fuse  with  the  urachis.    Tliey  are  hollow  trunks  in  the  adal 
and  contain  blood.    Back  of  the  head  of  the  ilium  th«  internal  iliac  artery  gives  off 
small  sciatic  branch.    Other  branches  are  given  off  to  the  pelvic  organs. 

The  systemic  veins. — The  vena  cava  anterior  is  formed  by  the  union  of  the  rigt 


Flo.  5.— VeiDs  of  foro  limb  of  pup,  one  half  natural  siKe. 

and  kft  innominate  trunks.  These  run  transversely  across  the  anterior  part  of  th< 
thoracic  cavity,  and  hence  with  the  vena  cava  anterior  they  make  a  T. shaped  vessel 
A  short  distance  in  front  of  the  auricle  the  veua  cava  receives  the  azygos  vein^  whicl 
is  joined  near  its  termiuation  by  two  smaller  veins  from  the  neighboring  musclee 
Just  a  little  back  of  its  anterior  end  it  receives  ventrally  the  iniernal  mammary  vein 
This  is  formed  by  the  union  of  four  vessels,  two  large  inner  ones  and  two  smalle 
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outer  ones.  These  run  forward  aioug  the  costal  cartilages  with  the  internal  mammary 
artery  between  the  two  of  each  lateral  pair.  The  common  trunk  formed  by  the  union 
ifl  very  short. 

Each  innominate  divides  into  three  trunks,  the 
rertebralj  common  jiujular^  and  subclavian.  The 
vertebral  goes  to  the  head  through  the  vertebral 
camil.  The  common  jugular  is  very  short  and  is 
formed  by  the  union  of  an  external  and  internal 
jugular.  The  external  lies  laterally  aloug  the 
neck.  It  is  formed  at  the  base  of  the  skull  by  the 
onion  of  veins  from  the  exterior  of  the  head  and 
lower  jaw.  A  short  distance  back  of  its  anterior 
end  it  is  joined  by  a  vein  running  forward  from 
the  dorsal  aspect  of  the  shoulder  and  neck. 
About  half  way  down  two  smaller  ones  unite 
with  it  that  come  from  the  dorsal  surface  of  the 
neck.  Near  its  lower  end,  finally,  a  large  branch 
curves  over  the  anterior  aspect  of  the  shoulder 
from  the  dorsal  surface  of  the  same  and  unites 
with  it  just  in  front  of  the  shoulder.  The  mus- 
cles of  the  neck  and  shoulder  are  hence  abun- 
dantly supplied  with  both  arteries  and  veins  5  the 
veins  of  this  region  emptying  into  the  external 
jugular  corresponding  in  size  and  numbers  with 
the  branches  of  the  thyroid  axis.  'The  internal 
jugular  is  formed  at  the  base  of  the  skull  by  the 
union  of  numerous  branches  from  the  exterior 
aud  interior  of  the  head.  The  most  important 
of  these  Jire :  Two  veins  curving  around  the  pos- 
terior ends  of  the  lower  jaw  from  the  muscles 
laterad  of  this  and  from  the  posterior  lateral 
aspect  of  the  head;  a  vein  from  the  interior  of 
the  cranium  w'hich  leaves  the  same  by  a  small 
foramen  in  the  anterior  part  of  the  ear  capsule 
and  which  then  goes  backward  and  downward 
along  the  lesser  cornu  of  the  hyoid  and  receives 
a  branch  from  the  tongue;  a  vein  from  the  base 
of  the  head  and  the  soft  palate,  and  the  main 
trank  from  the  jugular  foramen  in  the  skull. 
The  internal  jugular  is  much  larger  than  the  ex- 
ternal. It  receives  no  important  additions  along 
the  neck. 

The  subclavian  vein  is  formed  by  the  union  of 
numerous  veins  from  the  fore  limb. 

The  inferior  vena  cava  is  formed  at  a  variable 
point  either  between  or  back  of  the  kidneys  by  the  union  of  the  converging  common 
iUac  veins.    Each  of  these  is  formed  farther  back  by  the  union  of  the  external  and 
5974— PT  3 2 


Fl(K  6.— Posterior  venou<»  system  of  left  side. 
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v.e.p.  vena  cava  1 

e.  il.  oommoo  iliac  vein, 
ex.  a.  external  iliac  vein. 
in.  il.  internal  iliac  vein. 

/em.  femond  vein. 

V.  vein  from  plantar  snrface  of  liind  flipper. 

0.  8.  median  caudal  and  sacral  vein. 
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interTuU  ilicu:  reins.  The  former  is  comiK)sed  of  the  femoral  vein  from  the  hind  limb, 
where  it  is  formed  by  the  union  of  numerous  trunks,  of  which  the  long  saphenous  is 
the  largest,  and  of  another  vein  beginning  on'  the  plantar  surface  of  the  hind  Hipper 
and  tnen  running  forward  superficially  along  the  inside  of  the  tibia  and  across  the 
upper  end  of  the  thigh  into  the  abdominal  cavity.  Where  the  latter  vein  pierces  the 
I)eritoneum  it  receives  the  two  epiga^stric  reins  of  the  same  side.  These  lie  one  on 
each  side  of  the  epigastric  artery.  The  external  iliac  receives  a  vein  from  the 
dorsal  wall  of  the  abilominal  cavity.  The  internal  iliac  is  formed  at  the  i)osterior 
end  of  the  pelvic  cavity  by  the  union  of  veins  in  that  region!  It  increases  as  it 
passes  forward  along  the  dorsal  wall  of  the  pelvis  by  receiving  veins  along  its  course. 
In  the  i>osterior  i)art  of  the  abdominal  cavity  the  two  internal  iliacs  are  united  by  a 
transverse  commissure,  into  which  a  small  median  caudal  and  sacral  vein  emi)ties. 
Beyond  this  the  internal  iliac  veins  diverge  and  each  unites  with  the  corresjiondiDg 
external  iliac.  The  external  and  internal  iliac  veins  are  connected  also  by  a  com- 
missure, joining  the  latter  just  back  of  that  between  it  and  its  fellow  and  the  former 
a  short  distance  back  of  its  anterior  end.  A  lateral  vein  from  the  pelvic  organs 
empties  into  this  commissure  near  its  inner  end. 

The  veins  of  the  reproductive  glands  join  the  vena  cava  just  back  of  the  renal 
veins. 

The  portal  rein. — The  portal  rein  remains  throughout  life  connected  with  the 
umbilicus  by  a  hollow  ritellifie  rein^  and  with  the  vena  cava  inferior  just  where  this 
vessel  pierces  the  diaphragm  by  a  likewise  hollow  ductus  renosus.  Both  of  these  unite 
with  the  portal  vein  between  its  two  branches,  going  to  the  anterior  right  and  left 
lobes  of  the  liver. 

THE   REPKODUOTIVE   ORGANS. 

The  male  organs. — The  testis  is  elongatedly  oval,  with  the  dorsal  border  a  little 
concave.  The  epididymis  begins  at  the  anterior  end,  goes  backward  along  the  concave 
side,  enlarging  at  the  same  time,  and  then  at  the  i>o8terior  end  of  the  testis  turns 
forward  on  the  inner  side  of  the  first  part.  It  then  again  decreases  in  size  and 
becomes  the  but  slightly  convoluted  ras  deferens. 

The  scrotum  is  very  long,  but  is  entirely  shut  off  from  the  abdominal  cavity.  By 
means  of  the  extremely  elongated  cremaster  musclesj  however,  each  pouch  can  be 
drawn  up  far  under  the  skin  and  fat  of  the  i)elvic  region  of  the  body  close  to  the 
ventral  peMc  muscles.  Each  cremaster  arises  from  the  ventral  surface  of  the 
vertebra,  just  back  of  the  posterior  border  of  the  kidneys,  and  is  inserted  along 
the  entire  length  of  the  corresponding  scrotal  sac. 

The  upx>er  part  of  the  urethra  is  enlarged  and  its  walls  are  greatly  thickened  and 
glandular.  The  vasa  deferentia  unite  into  a  common  tube  a  short  distance  back  of 
the  neck  of  the  bladder,  which  immediately  enters  the  glandular  i>art  of  the  urethra 
and  open  within  on  a  flabby  papilla. 

The  spermatic  veins  join  the  vena  cava  just  back  of  the  renal  vessels.  Eadi 
is  formed  by  numerous  veins  near  the  surface  of  the  testis,  which  converge  and  unite 
at  its  anterior  end.  Except  near  the  vena  cava  the  spermatic  veins  are  very  much 
convoluted,  and  each  is  surrounded  by  an  inner  layer  of  spongy  tissue  and  by  an 
outer  membranous  sheath. 

The  penis  is  comiwsed  of  two  large  corpora  cavernosa  having  their  distal  hal?« 
ossified,  and  of  a  membranous  corpus  spongiosum  and  glans.    The  penis  of  a  bull  is  from 
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10  to  11  inches  loiij^.  The  t^irpora  cavernosa  are  united,  the  lines  of  their  nnioii  being 
iTepreseiiteil  by  ii  dense  vertical  [►bite.  Iletwet^n  thi^  two  ventrally  is  a  groove,  the 
I  «mIc«j*  itrt'fhratin^  the  tltior  ol*  wlik^h  iw  foruieil  by  the  iiienibninous  eorpns  spoiigio«UTn. 
The  distal  half  of  the  penLs  is  eninpesed  niustly  of  a  boncj  elub-shaped  proxiinally  atjd 
expanded  vertii-ally  at  its  distal  end.  Traii8vers©  seeii4JU«  of  the  penin  show  that  tlii^ 
bone  consists  of  the  nnited  and  imsitied  trrnnnal  halves  of  the  eorjiora  cavern osa. 
The  iK>8terior  end  of  the  corpus  siiongio8iun  tiirm-s  no  ditferentiated  ghitjs,  but  covers 
the  end  of  tlie  bone  .sia^pty  as  a  tln'n  luenibrane.  The  urtthra  ejiters  the  penis  at  about 
iLs  middle^  and  (4>ens  to  the  extent »r  beknv  the  distill  end.  The  pcniH  is  onliuariiy 
bent  into  a  V'Shajted  iiosition,  the  angle  being  at  the  anterior  end  of  the  l»one.  The 
proximal  uuossitied  halt  jirojeeLs  backward  and  the  distal  half  forward  below  the  other. 
The  female  or(j(jm, — Each  ovanf  is  shaped  somewhat  hke  a  splterieal  wedge  with 
the  edge  lying  longitudinally  and  turned  dorsally.  It  is  also  sliglitly  notched  so  that 
the  ovary  is  kidney-8hai*ed  in  dorso-veiitral  profile.  It  is  connected  with  the  liga- 
mcntum  hitnm  at  the  notch  and  near  it  on  the  inner  snrtace  with  the  anterior  inner 
nsj^eet  of  the  horn  of  the  uteniH 
oil  the  same  sitle,  the  exterior  of 
the  latter  being  directly  coutinn- 
cius  with  the  ligarnentum  latum 
in  front,  Eaeli  ovary  is  inclosed 
in  a  recurved  fold  of  the  suspend- 
ing ligament  funning  a  [Kjuch 
almost  closed,  a  small  oiiening 
being  left  on  the  inner  side  near 
the  doi*s;iI  edge.  The  nif/inu  is 
wide  and  expands  anteriorly* 
Below  the  widcjied  part  it  re 
ceivei*  the  urethra  on  its  ventral 
nurfaee.  The  uivruH  is  double; 
the  two  hm'nn  diverge  in  front, 

but  their  apiiroxiumted  l>iiSterior  ^'"*'  T.-To^tUand  ^purmutic  vein  utyo^ngmni^^  umUiml  .iie. 

eud»  are  coalesced  for  some  distance.  The  distal  end  of  eiich  horn  is  rounded  and 
lies  close  t^i  the  ovary  of  the  sann^  side  The  very  much  convoluted  Fallojiian  tube 
enters  very  near  the  extremity  on  the  anterior  dorsal  asj>eet.  It  runs  forward  to 
the  anterior  end  of  the  ovary,  going  ventral  to  it,  and  then  runs  backward  again  on 
the  inner  side  to  near  the  iiostenor  end.  Here  it  opens  on  the  inside  of  the  ovarian 
ftsicby  a  slightly  enlarged  mouth  with  plicated  edges.  The  ovarit-s  are  supjilied  with 
blood  by  vessels  troin  the  interior  vena  cava  and  the  abdomimil  aorta.  The  vagina 
and  uterus  receive*  their  blood  from  branches  of  the  x>elvie  vessels. 

About  2  inches  forward  from  the  i>09terior  opening  of  the  vagina  its  inner  walls 
Jif^aeut  a  large  backward- luojecting  fold.  The  free  margin  of  this  fold  is  very 
^^^ilar  and  above  and  below  it  is  extended  in  two  wide  conical  tlaijs.  The  free  end 
t*''  the  lower  one  is  slit  transversely  and  this  lissure  forms  the  vaginal  opening  of  the 
^Mhr.i.  This  fold  separates  a  lower  rt'stUnihir  region  of  the  vagina  lYom  the  vagina 
pfojier.  The  diiorix  lies  along  tiie  floor  of  the  former.  About  half  way  forward  to 
t^«  point  of  divergence  of  the  uterinr'  horns  is  a  second  internal  fold  in  the  walls  of 
^«*Vai;ina.     The  dorsal  part  of  this  Ibid  forms  a  thick  pad-like  thickening  on  the 
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vaginal  wall.  The  free  border  is  elsewhere  produced  into  i)apilln3.  The  lumen  above 
this  fold  is  much  smaller  than  below  and  is  soon  divided  by  a  vertical  partition.  This 
marks  the  beginning  of  the  horns  of  the  uterus,  and  the  £^ee  lower  end  of  the  septum 


Fid.  8. — UrugMiiital  orgauH  uf  fvtuale.  rt'ducod. 
oo.  Durtwl  aorta. 
V.  c.p.  Po8t(>rior  vona  cava. 
al.v.  Allantoic  veins. 
ur.  Unu  hi»,  the  ovarian  capsule  of  tin*  lif^aiuonMim  latum  is  round. 
lig.  Ligament  attaching  ovary  to  ligamuntum  latum. 
K.  KiVlney. 
or.  Ovary. 
fal.  Fallopian  tube. 

is  terminated  by  a  small  papilla  like  valve  that  may  close  either  opening.  In  tbe 
nongravid  uterus  the  lumiua  in  the  fused  parts  are  considerably  narrower  than  in  th© 
divergent  parts  of  the  horns. 
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The  mammary  glands  are  two  in  namber.  Each  is  long  and  triangular,  reaching 
from  the  fore  limb  to  tlie  iwsterior  end  of  the  body.  The  two  are  divergent  in  front, 
but  posteriorly  are  closely  approximated  but  not  united.  Each  is  provided  with  two 
very  small  abdominal  teats.  In  a  very  old  cow  the  mammary  glands  become  absorbed 
and  mostly  replaced  by  ftit. 

THE    ITRINARY   ORGANS. 

The  kidneys  are  oval,  with  the  inner  border  slightly  concave,  and  are  a  little 
flattened  dorso-veutrally.  In  a  bull  they  are  about  4.75  inches  long.  The  hilus  is 
small.  The  pelvis  of  each  divides  ultimately  into  a  large  number  of  small  tubules, 
ending  each  in  a  calyx.  The  papilUv  opening  into  these  calicos  have  no  regular 
arrangement,  since  they  are  turned  in  all  directions  either  toward  or  away  from  the 
hilns.  The  urinary  bladder  is  small,  about  2.5  inches  in  a  bull,  and  is  pear-shaped. 
The  urachis  is  large  and  remains  so  throughout  life. 


THE  BRAIN  OF  THE  FUR  SEAL,  CALLORHINUS  URSINUS; 

WITH  A  COMPARATIVE  DESCRIPTION  OF  THOSE  OP^  ZALOPHUS  CALIFORNIANUS,  PHOCA 
VITULINA,  IIR8US  AM  ERIC  ANUS,  AND  MONACHUS  TROPICALIS. 

By  Pierre  A.  Fish,  D.  Sc,  D.  V.  S., 
Xetc  York  State  Vettrinary  Colletjc,  Ithaca,  N,  Y, 

INTRODUCTION. 

The  specimen  was  from  a  young  male  pup  25  inches  in  length,  weighing  about  12 
poands.  The  brain  was  still  incased  in  the  dura,  and  on  the  basal  surface  portions  of 
the  cranial  bones  were  left  adherent  to  this  membrane.  An  occasional  cut  through 
thedara  caused  a  protrusion  or  hernia  of  the  cerebral  substance. 

The  weight  of  the  brain  in  the  fresh  condition,  as  reported  by  Mr.  Lucas,  was  10 
ounces  and  240  grains.    This  included  the  dura  with  the  attached  cranial  fragments. 

The  specimen  was  preserved  in  a  "rather  strong  solution  of  formalin,"  and,  except 
for  some  swelling  of  the  tissue  and  softening  of  the  interior,  was  in  a  very  good  condi- 
tion. The  bloating  wjis  indicated  by  the  increased  weight,  which,  immediately  after 
the  receipt  of  the  specimen,  December  12,  was  found  to  be  13  ounces,  a  gain  of  about 
3 ounces;  the  closure  of  the  fissures  and  the  cerebral  hernias.  The  weight  without 
(Inra  and  attached  fragments  of  cranial  bones  after  preservation  from  September  1  to 
I>eoember  12  was  9^  ounces  and  80  grains  (avoirdupois).  The  lateral  girth  was  20 
centimeters.  The  longitudinal  girth  with  the  oblongata  cut  oft*  at  an  even  level  with 
the  caudal  surface  of  the  cerebellum  was  24  centimeters,  being  slightly  less  than  the 
former.  This  may,  perhaps,  be  accounted  for  to  some  extent  by  the  tape  resting 
dightly  in  the  intercerebral  cleft,  and  to  the  bloating,  as  this  would  affect  the  lateral 
rather  than  the  longitudinal  circumference. 

The  brain,  as  indicated  by  the  girth  measurements,  was  of  a  subglobular  form, 
dightly  ta];)eriiig  at  the  ends,  and  its  outer  substance,  though  firm,  was  not  unyielding. 
Twenty-four  hours'  immersion  in  95  per  cent  alcohol  served  to  contract  the  nervous 
tissue  sufficiently  to  open  the  fissures,  and  yet  to  retain  enough  flexibility  of  their 
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wallH  to  permit  of  an  esMj  examlDatioD  of  their  depths.  In  order  to  obtain  the  desired 
reMultSy  after  photographing  the  dorsal  and  ventral  surfaces  of  the  entire  brain  it  was 
out  a(*.n)ss  and  the  cnira  cerebri  or  mesencephalon  and  tlie  cerebellum  and  oblon- 
gatA  Hopanite<l.  The  cerebrum  was  then  divided  b}'  a  section  along  the  median  line, 
separating  it  sis  nearly  as  possible  into  two  equal  halves. 

KKMOVAL  OF   m'RA. 

The  falx  showed  an  interesting  development:  its  frontal  portion,  especially  in  the 
region  of  the  olfactory  bulbs,  ]>eing  of  considerable  depth,  then  becoming  very  shallow 
along  the  middle  of  the  length  of  the  cerebrum  and  l>eooming  very  deep  again  in  the 
intercerebral  doit  in  the  caudal  region  of  the  cerebrum.  A  distinct  longitudinal 
venous  sinus  as  in  the  human  brain  is  not  present;  but  in  place  of  it  is  a  vein  of 
some  size  lying  to  the  right  of  the  intercerebral  cleft  and  receiving  the  contents  of 
the  dorsal  cerebral  veins.  In  connection  with  the  weak  development  of  the  falx 
along  the  middle  of  its  length,  there  was  noticed  an  interdigitation  of  the  gyres  of 
the  mesal  surface  of  the  heniicerebrunis  in  this  region.  This  intimate  overlapping 
of  the  gyres  on  the  nicsal  surfaces  of  the  two  hemicerebrums  is  possibly  correlated 
with  the  deficiency  of  growth  of  the  falx  here,  and  may  serve  in  a  measure  to 
increase  the  firmness  of  the  union  of  this  region  and  prevent  any  undue  strain  upon 
the  oallosnm,  which  lies  some  little  distiince  from  the  dorsal  surface  of  the  cerebrum. 

This  interdigitation  of  the  mesal  gyres  is  also  present  in  the  siioep,  where  the 
falx  is  also  deficiently  developed.  If  the  hemicerebrums  be  divideil  with  a  sharp 
knife  without  first  separating  the  pial  adhesion  of  the  gyres,  the  gyres  will  be  cut 
An  artifact  of  this  nature  has,  indeed,  l>een  mistaken  by  one  writer,  in  an  article  on 
Ph(H*a^  for  the  cut  surface  of  a  bundle  of  fibers  dorsal  1o  and  larger  than  the  callosum, 
and  designated  by  him  as  the  o^mmissura  suprema. 

The  tentorium  in  Callorhinus  is  very  strongly  develox>ed,  apparently  extending  tbe 
whole  depth  of  the  transverse  archlike  cleft  between  the  cerebrum  and  cerebellum. 
The  tough,  fibrous  tissue  of  the  teTitoriiim  is,  moreover,  very  noticeably  reenforced  by 
the  presence  of  osseous  tissue.  Where  the  falx  joins  the  tentorium  there  is  an  exten- 
sion of  this  osseous  tissue  in  a  vertical  direction  into  the  falx — a  circumstance  which 
certiiinly  is  not  common  in  the  majority  of  other  animals,  but  has  been  noted  by 
Turner  in  Ma^rorhintift. 

TK  KM  I  NO  LOGY. 

With  the  existing  uncertainty  relating  to  the  homology  of  the  fissures  of  the  brain  » 
of  the  camivora  and  that  of  the  human  species,  much  confusion  has  resulted  in  th.^ 
pres^ent  nomenclatare.  Some  have  made  a  direct  homology,  others  have  proposed  £i 
liisaral  type  solely  and  only  i'or  the  lower  forms,  while  still  others  have  blended  the  twc:^. 
and  ^me  have  utilized  a  system  of  names  devised  by  themselves.    On  the  latersk 

^zai^ce  of  the  various  fissured  brain  types  there  is  at  least  one  fissure — the  Sylvian 

•ri:<'h  is  quite  constantly  present  and  on  the  mesal  surface  the  hippocampal  fissure. 

In  the  matter  of  nomenclature  no  attempt  has  been  made  to  follow  the  law  o 
•itj  rr.-:  but  those  fissural  names,  whether  of  old  or  recent  date,  which  seemed  mos^J 
fc:':«r.'vrlaie  concerning  position  and  relation  have  been  adopted,  and,  with  perhai>« 
•.•t:  .1*:  atr  two  exceptions,  no  new  names  have  been  introduced.  It  has  been  the 
;ii-r;».r*r  to  use  an  intrinsic  terminology  and  to  substitute  for  the  sometimes  indefinite 
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tenns,  "anterior,''  "jwaterior,"  "superior,"  and  "inferior,"  terms  of  more  universal 
applicability — "cephalic,"  "caudal,"  "dorsal,"  and  "ventral."  For  "cephalic"  and 
"candal"  Professor  Wilder  has  recently  suggested  "praeal"  and  "postal"  as  equiva- 
lents; and  for  "cephalad"  and  "caudad,"  "praead,"  and  "postad." 

Where  certain  of  the  fissures  or  gyres  have  been  submerged  for  a  portion  or  the 
whole  of  their  course,  they  have  been  designated  as  such,  or  the  equivalent  terms, 
"rabfissure"  or  "subgyre,"  proposed  by  Wilder,  have  been  used. 

In  the  study  of  the  fissures  mere  surface  appearances  are  not  accepted  as  final. 
Afissnral  entity  is  not  always  easy  to  define.  The  best  apparent  guide  is  the  relative 
depth  throughout  the  course  of  the  fissure.  We  may  commonly  assume  that  the 
greatest  depth  is  at  about  the  middle  of  its  length,  and  that  it  becomes  gradually 
shallow  toward  each  end  until  it  reaches  the  surface.  Such  a  simple  condition, 
however,  does  not  usually  exist.  One  fissure  may  join  the  end  of  another,  giving 
the  appearance  at  the  surface  of  a  long,  continuous  fissure.  By  separating  its  walls 
or  "sounding"  its  depth  the  true  state  of  affairs  is  easily  perceived.  The  presence 
of  a  shallow,  whether  it  be  near  or  at  a  distance  from  the  end  of  a  fissure,  would 
seem  to  indicate  that  at  some  time  during  development  this  shallow  has  been  or  will 
be  represented  at  the  surface  and  serve  to  separate  two  independent  fissures. 

CALLORHINUS  URSINUS. 

Cranial  nervea. — The  cranial  nerve  roots  of  Callorhinus  are  well  developed  and  need 
DO  special  comment.  In  the  case  of  the  optic  nerves  we  do  not  find  the  X-shaped 
chiasma,  as  in  Phoea^  but  the  nerves  run  parallel  to  each  other  for  a  short  distance 
from  the  chiasma  before  diverging  toward  the  eyes. 

The  third  pair  or  oculomotor  nerves  have  a  straight  lateral  direction  from  their 
apparent  origins,  but  at  the  lateral  border  of  the  hypophysis  they  bend  abruptly  upon 
them.sclves  and  proceed  cephalad.  forming  a  very  distinct  right  angle. 
The  olfactory  lobes  are  fairly  well  developed. 

Fmuren. — No  special  mention  will  be  made  of  the  gyres  (convolutions).  These 
are  naturally  formed  from  the  involutions  of  the  fissures,  and  it  is  believed  that  a 
carefnl  description  of  these  furrows  will  by  implication  include  that  of  the  gyres 
snflSciently  for  our  present  purpose. 

The  olfactory  fissure  is  completely  hidden  by  the  olfactory  cms  and  bulb;  when 
these  are  removed  a  shallow  fissure  is  apparent,  which  becomes  deeper  toward  the 
base  of  the  lobe. 

Forming  the  lateral  boundary  of  the  olfactory  lobe  is  the  rhinal  fissure,  which 
passes  in  a  caudo-lateral  direction  to  the  Sylvian.  An  apparent  continuation  of  the 
rhinal  from  the  Sylvian  is  known  as  the  postrhinal  fissure.  It  extends  in  a  meso- 
caadal  direction  for  a  centimeter  and  a  half,  stopping  just  short  of  the  cleft  between 
the  cerebrum  and  cerebellum.  A  careful  examination  of  the  postrhinal  shows  that  it 
has  no  connection  whatever  with  the  rhinal,  but  is  continuous,  superficially  at  least, 
with  the  subfissure  (postica)  lying  in  the  caudal  wall  of  the  Sylvian.  This  conditioii 
also  obtains  in  the  adult  specimen  examined. 

LATERAL   ASPECT. 

The  Sylvian  is  a  convenient  fissure  to  begin  with.  There  is  usually  some  evidence 
of  it  if  the  brain  is  at  all  fissured,  and,  in  the  lower  animals  at  least,  it  forms  a  center 
aroond  which  the  other  fissures  are  more  or  less  regularly  arranged.    In  Callorhinus 
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iTian  extends  in  a  dorso-caadal  direction,  inclining  somewhat  toward  the  verti- 
Apparently  it  terminates  in  a  fork,  but  when  the  walls  of  the  fissure  are  divari- 
it  is  seen  that  the  cephalic  or  anterior  branch  is  really  another  fissure,  which, 
18  superficial  union  with  the  Sylvian,  becomes  a  submerged  fissure  lying  just 
Lh  the  surface  in  its  cephalic  wall  and  running  parallel  with  it  to  the  base  of  the 
bat  not  actually  connecting  either  with  the  Sylvian  or  with  the  rhtnal.  The 
Ji.on  account  of  the  subfissural  complication,  api)ears  to  be  a  larger  fissure  than 
ly  i& 

I  a  former  paper*  attention  was  called  to  the  fact  that  this  vertical  fissure  (super- 
rertical  branch  of  the  Sylvian)  had  been  mistaken  for  the  true  Sylvian.  Both 
5s  are  well  marked  and  can  not  be  ignored;  but  it  is  an  unusual  circumstance  for 
iTian  to  assume  a  strictly  vertical  position  in  the  adult,  and  there  would,  more- 
remain  a  fissure  in  the  usual  situation  of  the  Sylvian  unaccounted  for.  In  my 
r  papa- 1  designated  this  vertical  fissure  ivs  the  anterior  of  the  FelidcCj  and  found 
atw  date,  while  consulting  Krueg's  article,^  that  he  questioningly  represents  a 
r  fifisore  by  the  same  name  in  Phoca  rituHna.  CallorhinuSy  while  showing  this 
!*aaii]arly  situated,  instead  of  elucidating  the  complications  seems  rather  to  add 
■  and  to  suggest  a  probable  doubt  as  to  the  correctness  of  the  homology  with  the 
or  fissure.  Indeed,  the  conditions  are  strongly  suggestive  of  its  being  nothing 
titan  the  frontal  portion  of  the  supersylvian  fissure.  An  examination  of  the 
f  of  eertaiu  bears  tends  to  illuminate  this  view.  In  the  family  Ursidw^  as  in  the 
*»  the  saiiersylvian  forms  a  complete  arch,  the  caudal  i>ortion  being  known  as 
•**«T<»  suiiersylvian  (Krueg),  or  postsylvian  (Owen).  The  frontal  portion  of 
^  Taries  in  its  distance  from  the  Sylvian.  Occasionally  the  frontal  and  caudal 
■•  are  about  equally  distant,  but  when  there  is  any  difference  in  this  distance 
<ar»  that  the  frontal  portion  approaches  more  closely  to  the  Sylvian  than  does 
•'laL  In  Ur$u8  arctoHj  or  the  brown  bear,  Krueg  figures  the  frontal  portion 
wpemyhiao  as  approximating  very  closely  to  the  Sylvian.  The  condition  in 
kimm/t  might  lie  considered  as  a  stage  just  beyond  this.  In  the  brown  bear  the 
I  portion  of  the  supersylvian  is  still  visible  upon  the  lateral  surface  close  to 
iTian.  In  the  case  of  the  seal  it  has  passed  over  the  brink,  so  to  speak,  and 
Ifmi^^  visible  its  entire  length  on  the  lateral  surface.  The  following  diagrams 
\mMtnilt  the  conditions  more  clearly : 


Bear. 

Seal. 

vmmtMik:  rv-prtrsenUtlon  of  tlio  r«'Uition  of  Ihe  Sylvian  and  supersylvian  fissures  in  the  bear  and  seal,  as  if  se«n  in 
section.    Prss.,  presupcrsylvian ;  Syl.,  Sylvian  fissun*. 

t  the  bottom  of  the  Sylvian  fissure  lies  the  insula,  presenting  but  a  slight  degree 
dopmeut.    There  is  a  suggestion  of  a  circuminsular  fissure,  but  in  other  respects 

9lj  p.  A.  Fish:  A  note  on  the  Cerebral  Fissuration  of  the  Seal  {Phoca  rUiilina).     Jour.  Comp. 
.,  VI,  15-19. 

p!50  J.  Krueg:  Ueber  die   Fnrchen   auf  clrr  Orosshirnrinde  drr   zonoplnccntalen   Silugetbiere. 
wlfia.  Zoologie,  XXXIII,  595-672,  5  plaU'S. 
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the  surface  is  entirely  smooth.  In  the  caudal  wall  of  the  Sylvian  is  a  well-marked 
gabfissare.  It  separates  a  portion  of  the  concealed  cortex,  forming  a  snbgyre,  which 
from  its  size  and  i>ositiou  might  be  easily  mistaken  for  the  insula.  The  appearances 
would  suggest  that  the  snbfissure  is  the  postica  and  the  subgyre  a  remnant  of  the 
Sylvian  gyre. 

The  iupersylrian  fissure  shows  some  variation  on  the  two  sides.  It  presents  the 
nsnal  arrangement  on  the  right  hemicerebrum,  forming,  superficially  at  least,  a  com- 
plete arch  around  the  Sylvian.  The  presence  of  a  shallow  and  a  slight  bifurcation 
near  the  level  of  the  free  end  of  the  Sylvian  indicates  the  separation  of  a  postsuper- 
sylvian  fissure — postsylvian  of  other  writers.  (PI.  I.,  fig.  4.)  The  supersylvian  curves 
around  the  free  end  of  the  Sylvian  at  rather  a  sharp  angle  and  soon  apparently  enters 
the  Sylvian,  but  in  reality  is  submerged  in  its  cephalic  wall.  A  very  short  cephalic 
branch  is  given  off  toward  the  ansate  fissure  before  the  supersylvian  enters  the 
Sylviau.  On  the  left  hemicerebrum  there  are  three  distinct  portions;  the  postsuper- 
sylvian  has  a  slightly  more  oblique  dorso-caudal  course,  the  supersylvian  proi)er  is 
quite  branching  and  more  inclined  to  a  vertical  than  horizontal  course.  One  of  its 
branches  appears  to  enter  the  Sylvian  from  behind,  but  a  shallow  shuts  off  any  deep 
oonnection.  The  frontal  portion  appears  as  a  surface  fissure  for  only  one-third  of  its 
course,  then,  as  on  the  other  side,  it  becomes  submerged  in  the  Sylvian.  As  this 
portion  bears  much  the  same  relation  to  the  supersylvian  as  the  postsupersylvian 
whether  they  be  disconnected  or  not,  the  frontal  portion  will  be  designated  as  the 
presupersylvian  fissure.  In  a  second  specimen  of  the  brain  of  an  adult  CallorhinuSj 
kindly  loaned  me  by  Mr.  True,  the  executive  curator  of  the  United  States  National 
Hosenm,  both  hemicerebrums  showed  a  distinct  separation  of  the  postsupersylvian, 
more  pronounced  than  on  the  right  hemicerebrum  of  the  pup;  but  there  was  no  sepa- 
ration nor  distinct  appearance  of  a  shallow  indicating  an  independent  presupersylvian 
as  in  the  left  hemicerebrum  of  the  pup.  In  the  adult,  as  in  the  pup,  each  sux>ersyl  vian 
gave  off  a  short  cephalic  branch  before  entering  the  Sylvian. 

The  lateral  fissure,  on  account  of  the  breadth  of  the  brain,  does  not  show  in  its 
entirety  upon  the  lateral  aspect.  It  is  12  centimeters  long,  by  far  the  longest  fissure, 
and  is  seen  for  a  short  portion  of  its  course  upon  the  ventral  aspect,  extending,  on  the 
left  hemicerebrum,  to  within  5  millimeters  of  the  ventral  portion  of  the  postsuper- 
sylvian. It  lies  in  this  region  jnst  in  advance  of  the  margin  of  the  cleft  between  the 
cerebrum  and  cerebellum.  It  then  arches  caudodorsally  approximately  parallel  with 
the  hemicerebral  margin,  but  receding  from  it  until  it  fully  reaches  the  dorsal  surface, 
then  approaching  to  within  8  or  9  millimeters  of  the  intercerebral  cleft,  it  continues 
its  arched  course  in  a  cephaloventral  direction,  approaching  to  within  5  millimeters  of 
the  presupersylvian  fissure  at  about  the  level  where  the  latter  becomes  submerged  into 
the  sylvian. 

The  lateral  is  a  deep  fissure,  and  no  distinct  evidence  of  shallows  could  be  detected 
along  its  course,  although  in  certain  places  the  presence  of  submerged  buttresses 
interfered  to  some  extent  with  the  soundings,  the  average  depth  being  from  10  to  13 
millimeters.  The  cephalic  extremity  of  the  fissure  terminates  in  a  fork,  more  marked 
upon  the  left  hemicerebrum  than  on  the  right.  Does  this  widely  forked  terhiinns 
represent  the  ansate  fissure?  It  has  the  same  appearance  and  relation  to  the  lateral 
as  seen  in  the  cat,  and,  provisionally,  it  is  here  so  designated. 
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The  gyre,  btmnded  by  the  lateral  und  supersylvian  fissures  and  their  parts,  i» 
indented  by  immeronH  branrhes  origitiatinu  tr<nii  the  above  named  tissures.    Ther^ 

are  also  oreasioiinlly  indepeMdent  minor  lissyn^s  present  in  this  gyve. 

The  evtoUitrral  Jimitrr. — Tlie  ecvtohiterul  on  the  riglit  heii»ieerebrnm  ia  a  distinc?^ 
tisaure.  It  m  present  on  the  ventral  snrlaee  near  the  termination  of  the  |K)KtrhiDaI^ 
It  then  proceeds  dorso  eandally,  parallel  wiHi  the  ijostsnpersyivian  and  for  about  th^i 
same  distant^e.  On  the  left  side  it  is  a  shorter  fissure  and  sni)eriiei:dly  is  eoiitinnon^ii 
with  the  dorsal  [wn'tion  of  the  po.stsnjM^rsylvian,  but  a  shaHow  separates  a  deepem^ 
connection.  In  the  adult  VttUorhhms  tiie  hssnre  m  as  on  the  ri^dit  hemieerebrum  o:iE 
the  pnp,  ! 

The  em-tmal  ft^sftitr^'  is  about  .'?  reiitimeters  in  leu^tli  and  extends,  except  for  m^ 
sliijht  caudal  ^'onvexity,  in  an  aln»08t  vertiejd  (dorso  eandul}  dire<*tiiUL     Its  ^^-eatesti 
depth  is  8  millimeters.    On  the  left  heraieerebrtun  it  |?ives  otf  a  slight  spur,  pointing  | 
ti»ward   the  Sylvijin.     In    Vallffrhhuis  it  represents,  i>erhaps,  the  le-ast  complicated 
Osstae  in  the  brain. 

The  arneiate  fissure  is  not  at  all  rei>resented  npon  the  mej^al  surface  of  the  brain. 
It  is  seen  best  from  a  <lorsal  view.  It  tu-ises  at  tht*  maririn  ^>f  the  interc<Tebral  cleft. 
It  arches  in  an  obiitpiely  eeiihalo  hiteral  directiorj.  Fj^oui  the  cephalic  extremity  of 
the  cniciate,  at  a  depth  of  15  millimeters,  there  passes  oil*  another  lissure,  which 
Krueg  has  represente*!  as  the  preernciat<:  in  (*ertain  ranrivora,  nearly  to  the  mesal 
marginj  iust  dorsal  to  the  idl^irctory  bulb.  The  depth  of  these  iissures  at  their 
innctiou  is  from  12  to  15  milliuiet(*rs.  KetwetMi  these  Iissures  and  the  intercerebral 
cleft  there  is  a  trhingular  shaped  area,  to  which  Mivart  has  applied  the  name  of 
** ursine  lozenge*'  (Turner),  thought  by  Mivart  to  be  of  considerable  sign ifi can e-^e, 
flust  caudal  to  the  crnrinte  lissure  Is  a  suuill  tissure  corresponding  to  tiie  postcruciatie 
of  Krueg.    On  the  lel't  hcmicerebruiii  it  is  triratliate;  on  the  right  it  is  straight. 

The  Huperorhital  fiHsnre  has  no  connection  with  the  rhinah  Jta  length  is  25 
millimeters  and  its  depth  iS  to  lU  millimeters.  It  has  a  slight  lateral  convexity,  bnt 
has  no  branches. 

The  mediia feral  figHurr. — The  name  of  this  tissure  is  particularly  api>ropriate  in 
CaUorhimtM.  Not  only  is  it  on  the  uiesul  side  of  the  laterah  but  for  a  portion  of  its 
course  is  atttually  on  the  luesal  asi>ect  of  the  brain.  It  curves  around  the  caudal 
margin  of  the  hemicerebrtim  Just  on  the  verge  (►f  the  margin.  Between  the  lateral 
and  njcdilateral  Iissures  th(ire  is  a  gyre  averaging  about  15  millimeters  in  width,  in 
which  there  are  two  or  three  secon<lary  hssures,  which  would  seem  to  indicate  au 
attempt  at  the  division  of  this  gyre  into  two. 

ItKRAL  A8PBCT. 

The  calloMal  figRure  presents  no  marked  peculiarity  except  upon  the  left  hemi- 
eerebrum, where,  instead  of  continuing  urournl  the  gc^nu  of  the  calh»sum,  it  proceeds 
toward  the  dru'sal  margin,  or  is  i-ontinuons,  with  a  tissure  coming  from  this  nuirgin. 
On  neither  hemicerebruni  is  there  any  appearance  of  a  fissure  immediately  surround- 
ing the  genu.  The  liii>pocanipal  fissure  occupies  its  usual  position,  arching  from  the 
spleninm  aroumi  the  optic  thalaunis  to  the  lii>  of  the  pyriforni  or  iemj>oral  lobe. 

The  nplenUd  fimure, — On  the  right  hemieerebrum  this  lissure.  if  prolonged  ujKm 
the  dorsal  aspect,  would  be  continuous  with  the  cruciate.  It  is  separated  bv  n  gyro 
4  millimeters  in  wiilth.    The  tissure  passes  ventro-caudally  and  a  little  beyond  the 
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gpleniom  on  the  veiitnil  aspect,  and  it  apparently  tertiiiriates  in  a  wide  fork  or  else 
*i liters  a  lissiire  passing  sit  ri|^lit  angles  to  its  osvn  (*tmrse.  Sounding  the  Hssiire  at 
this  i>oiEt  gives  some  indication  of  a  shallow  separating  the  dorsal  braixch  of  the 
fork-  Following  the  appearaniu^s  designated  by  Krueg  in  his  diagrams  of  the  condi- 
tions found  in  sonn*  of  the  (*arnivora,  the  si>loui;il  proper  inelndes  the  ventral  hrant^li 
of  the  fork^  while  the  dorsal  Ijiaiieh  may  represent  svhat  he  ealls  the  {JOstspleniaL 
Oil  the  left  liemieerebniin  the  splenial  fissure  penetrates  the  heinieerehral  uiargin  and 
appears  for  a  short  distance  on  tin*  dorsal  snrfaee.  A  smaller  but  welbdeline<!  dssure 
lic8  in  front  of  the  spleniaL  C>u  the  left  side  it  cuts  the  dorsal  margin.  For  the 
firasent  we  umy  desirjnate  it  as  the  prespleuial  I1ssnr€»>  It  (corresponds  very  well  with 
the  fissure  whieh  Kiikeuthal  has  called  lissura  snblimica  anterior. 

The  marginal  or  supersph^nial  Jnst  i)a8ses  the  meso  ventral  margin  of  the  heuu- 
crerebrnm  about  10  millimeters  eaudad  of  the  spteuiaL  It  extends  approxirnatt^ly 
parallel  with  it  to  the  dorsal  margiu,  whieh  it  cuts,  and  on  the  right  hemieerebrnm 
extends  on  the  dorsal  surAif*'  f(»r  about  !♦»  nnllimeti*rs*  On  the  left  hemieerebrnm 
the  fissure  branches  Just  at  the  margin*  The  main  portion,  however,  continues 
latero  cephahnl  for  about  lii*  millimet^TS*  In  the  gyre  between  tke  splenial  and 
marginal  Assures  a  well  represented  secondary  fissure  is  seen. 

A  well-dctined  but  unnamed  lissure  liea  on  the  meso  ventral  anrface^  It  arises  at 
tbe  caudal  margin  and  proceeds  in  an  angular  course  toward  the  ventral  end  t>f  the 
.splenial;  it  thtui  swerves  latcro  eephalad  and  terminates  not  far  from  the  postrhiuaK 
Its  |K>sitiou  eorrcs(HUids  aptu'oxirnately  to  the  coUat/t^ral  lissure  in  the  human  brain. 
TUi«  tentorial  surface  of  the  cerebrnm  lias  nnmmous  secondary  fissures  and 
branchings,  some  of  whieli  seem  huge  enough  to  merit  special  meuti4)n.  One  such 
iiK;onst>ant  lissure,  lying  parallel  witli  the  i»ostsplenial,  suggests  a  similarity  to  the 
occj}HtaK  It  cuts  tlu*  hemiccrcbral  margin  sliglitly,  and  the  relation  of  the  lateral 
lissure  at  this  point  suggests  in  a  way  the  paroccipital  of  man.  This  occurs  on  the 
MX  hemieerebrnm.     On  the  right  the  postsplcnial  has  much  the  same  appearance. 

At  the  cephalic  end  of  the  nu_*sal  surface  beyond  the  genu  of  the  callosum  there 
are  two  pretty  well  marked  fissures.  The  one  nearest  the  callosnm  corresponds  to 
the  geuaalis  of  Krueg;  part  of  falciaK  Oweu;  or  falcial,  Wilder.  On  each 
hemicerebrum  this  fissure  cuts  the  dorsal  margin  slightly.  The  other  and  more 
s^lightly  developed  fissure  lies  nearer  to  the  olfactory  bulb.  It  does  not  reach  the 
liorsal  margin,  but  extends  farther  in  the  ventral  direction*  This  lissui^  corresponds 
to  the  rostralis  of  Krueg;  part  of  falcial,  Owen;  or  subfaleial,  Wilder. 

pnnrA  VITUIJNA. 

The  frontal  portion  of  the  cerebrum  is  more  foreshortened  than  in  CallorkiniiH^ 
wul  there  is  therefore  a  slightly  ditferent  arrangement  of  corresixmdi ug  iissurea 
iutbat  region.  One  of  the  most  striking  differences  is  the  olfactory  portion  of  the 
ten.  In  Caliorhhutti  it  is  the  larger,  the  olfiictorj^  bulb  is  of  considerable  size,  the 
tTUHis  eorresi>ondingly  wide  and  lies  flush  with  the  mesal  surface.  In  Phom  the  bulb 
'i^T'elativcly  smaller  and  the  crus  has  atrophied  to  scarcely  more  than  a  petlicle;  it  lies 
*lt'<'ply  imbedticd  in  the  olfactory  lissure;  it  is  removed  it  to  8  millimeters  from  the 
^^m\  surface  by  a  portiim  of  the  cortex  wliieh  projects  fully  5  millimeters  beyond 

The  precribrnm  (anterior  perforated  space)  is  well  developed  aud  shows  with 
greater  distinctness  than  in  Vatiorhinns, 
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The  eructate,  unlike  that  of  Callorhinusj  is  represented  upon  both  the  mesal  and 
dorsal  aspects.  On  the  left  bemicerebram  a  shallow  is  present  in  the  dorsal  portion 
not  far  from  the  margin.  No  distinct  '^ursine  lozenge"  is  present  here  as  in  CaUor- 
hinus.  The  foreshortened  condition  of  this  region  may  have  something  to  do  with  its 
absence. 

A  well-defined  postcruciate  fissure  is  present  on  the  left  side.  It  presents  a  zygal 
(Wilder)  or  quadriradiate  form.  A  slight  secondary  fissure  near  the  olfactory  bulb  may 
represent  a  rudimentary  precrnciate  fissure. 

The  superorhital  fissure  shows  a  better  development  than  in  Oallorhinus  and, 
similarly,  has  no  connection  with  the  rhinal.  But  the  opposite  end,  dissimilarly, 
extends  farther  and  is  overlapped  by  the  olfactory  bulb. 

The  medilateral  is  not  present  in  Phoca  as  a  distinct  fissure.  Its  location  is 
occupied  by  a  series  of  short,  disconnected  fissures. 

The  coronal  fissure  is  a  relatively  longer  fissure  than  in  Callorhinusj  but  is  not  so 
entirely  disconnected  from  adjacent  fissures.  Its  dorsal  end  lies  caudal  to  the  cruci- 
ate. On  the  left  hemicerebrum  it  is  separated  by  a  shallow  from  an  apparant  con- 
nection with  a  continuation  of  the  cephalic  branch  of  the  supersylvian.  On  the  right 
hemicerebrum  the  shallow  is  suggested  by  the  interlocking  at  this  point  of  two  sub- 
merged buttresses. 

The  amate  fissure,  while  not  distinctly  represented  as  an  independent  fissure, 
would,  it  seems  to  me,  be  indicated  by  the  fissure  extending  from  the  coronal  to  the 
cephalic  branch  of  the  supersylvian,  where,  on  each  hemicerebrum,  the  interlocking 
of  submerged  buttresses  would  again  suggest  a  shallow  shutting  it  oft'  from  the  branch 
of  the  supersylvian,  and  then  continuing  to  the  lateral  fissure,  where  a  slight  spur 
pointing  toward  the  iutercerebral  might  indicate  its  separation  from  the  lateral. 
Owen  in  his  figure  of  the  hemicerebrum  of  Phoca  represents  a  corresponding  fissure  as 
the  coronal. 

MESAL  ASPECT. 

There  is  a  slight  appearance  of  the  callosal  fissure  in  the  splenial  half  of  the  cal- 
losum,  but  none  at  all  for  the  remaining  half. 

The  hippocampal  fissure  is  well  developed  and  needs  no  special  comment. 

The  splenial  fissure  is  well  developed  and  in  general  is  as  described  for  Callorhinusy 
o^cept  that  its  position  is  farther  removed  from  the  frontal  portion  of  the  cerebrum 
and  that  its  cephalic  end  cuts  the  margin  and  is  shown  upon  the  dorsal  surface.  The 
postsplenial  has  about  the  same  relations  as  in  Callorhinus. 

The  suhlimica  fissura  of  Kiikenthal '  is  poorly  represented  in  my  specimen  of 
^^a,  and  is  somewhat  confused  with  smaller  branches  and  secondary  fissures.  It 
lies  between  the  splenial  and  the  callosum.  Kiikenthal  finds  this  fissure  also  present 
in  rhoca  gromlandica,  Phoca  barbataj  Macrorhinus  leoninusy  and  Otaria  jubata.  In 
CaUorhinus  there  was  no  appearance  of  this  fissure  whatever.  The  fissura  sublimica 
anterior  of  the  same  author  is  more  clearly  represented.  In  my  former  paper,  on 
account  of  its  position  dorsal  to  the  callosum,  I  designated  it  questioningly  as  the 
supercallosal.  On  the  left  hemicerebrum  it  is  well  developed  and  connects  with  the 
cruciate.  On  the  right  side,  however,  the  fissure  is  independent  and  much  smaller. 
In  addition  to  this  fissure,  on  each  hemicerebrum,  there  is  another  dorsal  to  it  and  in 
front  of  the  splenial.    In  Callorhinus  I  have  called  it  the  presplenial. 

>  Uutcrsuchiuigon  an  Waltliieren,  1889. 
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The  marginal  or  superaplenial  is  well  shown  iu  Phoca  a»  in  CallorhinnSy  bat  lies 
nearer  to  the  dorso-caudal  margin,  approximately  parallel  with  the  splenial.  In  th^ 
intervening  gyre  there  are  a  few  secondary  fissures. 

On  the  meso- ventral  surface  a  fissure  corresponding  to  the  collateral  is  also 
present,  but,  unlike  Callorhinwtj  it  has  connection  with  the  postrhinal.  Between  the 
collateral  and  the  postsplenial  there  is  another  well-marked  but  unnamed  fissure  which 
is  parallel  to  the  former./  It  corresponds,  perhaps, to  the  fissure  in  Oallarhinus  which 
I  have  spoken  of  tentatively  in  connection  with  the  occipital. 

The  genualis  and  rostralis  are  represented,  but  the  latter  differs  from  that  in 
Callorhinus  in  being  much  less  developed  and  occupying  a  more  ventral  iK)sition  at  a 
more  or  less  acute  angle  to  the  genualis. 

UBSUS  AMEBIOANUS. 

This  brain,  while  fairly  well  preserved,  h^id  been  considerably  mutilated  in  removal, 
so  that  for  purposes  of  illustration  and  reference,  a  specimen  from  Ursm  thibetianusj 
kindly  loaned  by  Prof.  B.  G.  Wilder,  was  utilized ;  so  that  while  the  figures  of  the 
lateral  and  mesal  aspects  are  ft'om  the  latter  specimen,  the  description  is  based  almost 
entirely  upon  the  former.  The  general  arrangement  of  the  fissures  is  similar,  and  the 
minor  details  need  not  cause  misapprehension.  The  fissural  plan  of  the  brain  is  much 
like  that  of  the  canine,  minus  the  first  circumsylviau  arch. 

The  olfactory  bulbs  and  crura  are  far  superior  iu  size  to  those  of  either  of  the 
seals.    The  olfactory  fissure  is  likewise  well  marked. 

The  rhiual  fissure  passes  into  the  Sylvian  and  continues,  after  forming  an  angle 
delimiting  a  well-developed  pyriform  lobe,  as  the  postrhinal,  and  ending  freely. 

The  subfissure  (postica!)  iu  the  caudal  wall  of  the  Sylvian  extends  to  and  on  oue 
side  actually  appeared  to  communicate  with  the  postrhinal. 

LATERAL  A8PKcn\  , 

The  Sylvian  is  directed  in  the  usual  dorso-caudal  direction  at  the  bottom  of  which 
is  a  Kmall  and  simple  area  representing  the  insula.  There  is  no  appearance  of  a 
transinsular  fissure,  although  the  presence  of  a  subgyre  and  subfissure  (postica  t)  iu 
the  caudal  wall  of  the  Sylvian  might  superficially  indicate  it. 

The  superaylvian  Jissure  forms  a  comi)lete  arch  around  the  Sylvian.  There  is  no 
indication  of  a  separation  of  a  post  supersylvian  except  near  the  free  end  of  the  Syl- 
vian, where  a  branch  from  the  supersylvian  extends  into  the  adjacent  gyre. 

The  lateral  fissure  forms  a  curve  approximately  parallel  with  the  supersylvian. 
Ah  dmirared  with  Phoca  and  Callorhlnus  it  is  much  shorter.  If  the  conception  of 
the  ectolateral  is  correct,  the  latter  is  continuous  caudally  with  the  lateral,  a  slight 
Hpijr  indicating  the  place  of  probable  separation.  The  ectolateral  extends  irarallel 
with  the  iKistsupersylvian,  but  its  ventral  end  does  not  reach  so  far  in  Vrstis  ameri- 
^MinuMj  while  in  the  Thibet  bear  the  reverse  is  the  case. 

The  annate  fissure  is  a  cephalo  ventral  continuation  of  the  lateral,  a  small  spur 
of  the  ]att4?r  indicating  a  point  of  separation.  The  ansate  describes  a  curve,  the  con- 
vexity [Kiinting  toward  the  Sylvian. 

The  corfmal  fissure  continues  from  the  ansate  and  ends  freely  near  the  sui>eror- 
bitah  The  convexity  of  its  curve  like  that  of  the  ansate  points  toward  the  Sylvian. 
7*li4?  jM/ifit  of  its  separation  from  the  ansate  is  indicated  by  a  spur  more  marked  than 
ttiat  l^twceu  the  ansate  and  the  lateral. 
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The  superorMtnl,  unlike  Phoca  and  Callorhmus,  has  a  very  distinct  connection  with 
the  rbinal  Ussure  at  about  half  of  the  distance  from  the  Sylvian  fissure  to  the  olfac- 
tory bulb.    It  curves cephalodorsad  with  its  convexity  pointing  cephalad. 

The  cruciate  fissure  is  more  highly  developed  than  in  either  of  the  seals.  It 
appears  slightly  upon  the  mesal  aspect  and  on  th^  dorsal  surface  extends  obliquely 
cephalo-laterad.  Around  its  free  end  the  coronal  fissure  demarcates  a  well-formed 
sigmoid  gyre.  The  appearances  found  in  Phoca  approximate  the  conditions  regarding 
the  gyre  more  than  in  Callorhinvs. 

Between  the  cruciate  and  ansate  lies  the  postcruciate  fissure.  On  the  left  hemi- 
cerebrum  it  is  well  marked;  on  the  right  it  is  smaller  and  superficially  connected  with 
a  minor  fissure. 

On  the  right  hemicerebrum  a  branch  is  given  ofi*  from  the  cruciate  extending 
cephalo-mesad.  It  is  the  precruciate  fissure.  On  the  left  hemicerebram  it  is  an  inde- 
pendent fissure.  In*  neither  case  does  it  reach  the  mesal  surface.  The  precruciate 
with  the  cruciate  forms  a  well-defined  triangular  area — the  '*  ursine  lozenge"  of  Mivart. 
On  the  d9rsal  surface  between  the  lateral  fissure  and  the  intercerebral  cleft  it  is  well 
marked,  hut  is  not  as  deep  as  the  other  fissures.  It  is  the  confinis.  On  the  right 
hemicerebrum  a  short  fissure  connects  it  with  the  lateral. 

The  medilateral  fissure  arises  at  the  caudal  end  of  the  cerebrum  near  the  mesal 
margin,  in  much  the  same  position  as  in  Callorhinusj  and  continues  down  the  ventral 
aspect  close  to  the  caudal  margin. 

MESAL  ASPECT. 

The  splenial  fissure  does  not  reach  the  dorsal  margin  as  in  the  case  of  Phoca  and 
as  on  one  side  in  Callorkinus.  Its  cephalic  end  is  also  nearer  the  caudal  end  of  the 
cerebram  than  in  either  of  the  other  two  forms.  In  this  respect  the  fissure  occupies 
an  intermediate  i)osition  in  Phoca.  It  arches  around  the  splenium  of  the  callosum  and 
courses  along  the  tentorial  surface  of  the  cerebrum  as  far  as  the  caudo-lateral  margin, 
ending  eight  millimeters  from  the  free  end  of  the  i)Ostsupersylvian.  Two  or  three 
short  brunches  are  given  off  along  its  course.  Beyond  the  presence  of  a  slight  spur, 
there  is  no  evidence  of  a  postsplenial  fissure,  nor  of  a  snpersplenial  or  marginal,  as  in 
the  case  of  the  seals.  A  well  developed  presplenial  or  fissura  sublimica  anterior  ot 
Kiikentbal  is  present,  resembling  that  of  PAoca  more  than  Callorhinus.  No  distinct 
fissura  sublimica  was  present,  except  in  the  case  of  the  Thibet  bear,  where  a  small 
minor  fissure  held  the  proper  position. 

The  (jenual  and  rostral  fissures  were  present,  and  occupied  the  same  general 
relations  to  the  cephalic  enil  of  the  callosum  as  in  Callorhinus.  The  callosal  and 
^ippocampal  fissures  have  the  same  general  relations  as  in  other  forms. 

ZALOPHUS    CALIPORNIANUS. 

Through  the  kind  permission  of  Professor  Wilder  I  was  permitted  to  remove  the 
brain  from  this  young  sea  lion.  Its  mother  came  originally  from  the  Pacific  coast,  and 
the  present  specimen  was  found  dead  in  the  cage  with  her  while  in  transit  to  the  East, 
and  was  presumably  not  far  from  ''term."  It  measured  43  centimeters  long,  and  has 
been  in  the  Cornell  Museum  of  Vertebrate  Zoology  for  some  years. 

The  brain  was  in  a  fairly  good  state  of  preservation,  and  was  photographed  soon 
after  its  removal.    It  was  too  delicate  to  permit  of  much  manipulation,  and  some  of 
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the  fissures  were  not  soanded  as  thoroughly  as  iu  the  other  specimens.  The  cerebrum 
of  this  specimen  does  not  show  the  same  degree  of  comx>lexity  relative  to  the  fissura- 
tiou  as  indicated  byMurie'  iu  Otnria  jubaia,  A  direct  comparison  of  the  fissures, 
however,  is  not  easy,  as  the  latter  author  attempts  to  homologise  them  with  those  of 
the  human  cerebrum. 

The  olfactory  apparatus  is  well  developed.  Not  as  largely  as  in  the  bear,  however, 
but  greater  than  in  either  of  the  seals.  The  rhinal  fissure,  as  in  the  other  forms,  is 
well  marked,  and  passes  caudad  into  the  mouth  of  the  Sylvian  fissui^.  The  post- 
rhinal  is  formed  from  the  subtissure  (postica!)  and  has  no  connection  whatever  with 
either  the  rhinal  or  Sylvian. 

LATERAL   A.SPECT. 

The  Sylvian  is  prominent  and  occupies  its  usual  position.  In  its  (;audal  wall  is  a 
subfissure  (postica!)  and  subgyre,  which,  as  in  CaUorhinuttj  i»  continuous  on  the 
ventral  aspect  with  the  pyriform  or  temporal  lobe. 

The  supersylviauj  with  its  cephalic  and  caudal  portions,  the  pre-  and  postsuper- 
sylvian,  is  more  nearly  in  accord  with  the  conditions  found  in  the  bear  than  in  either 
of  the  seals.  It  represents  an  intermediate  condition  between  the  two.  The  presux)er- 
sylvian  lies  very  close  to  the  Sylvian,  but  does  not  actually  enter  it,  as  in  the  seals. 
Its  average  distance  from  it  is  aboult  4  millimeters,  while  the  distance  &om  the  Sylvian 
to  the  postsupersylvian  is  four  times  as  great,  or  16  millimeters.  There  is  no  sign  of 
disconnection  between  either  the  superinylvian  and  the  i)ostsupersylvian,  or  the  super- 
sylvian  and  the  presupersylvian.  The  suporsylvian  forks  or  sends  out  a  branch 
cephalad  connecting  with  the  ansate  fissure  exactly  as  in  Vhoca. 

The  lateral  fissure  is,  relatively  to  the  length  of  the  cerebrum,  shorter  than  in  any 
of  the  other  forms.  Its  cephalic  end  and  its  relation  to  the  ansate  is  again  exactly  the 
same  as  in  Phoea,  On  the  left  heuncerebrum  the  lateral  is  disconnected  at  a  little  more 
than  half  of  its  length  by  a  narrow  isthmus. 

The  coronal  fissure  corresponds  with  that  of  Phoea^  connecting,  sui)erficially  at 
least,  with  the  ansate,  and  thus,  indii*ectly,  with  the  cephalic  branch  of  the  sux)ersylviau 
and  the  lateral. 

The  ansate  fissure^  as  has  already  been  intimated,  like  that  of  riioca,  is  irregular 
in  its  form  and  connects  with  the  fissures  above  mentioned. 

The  ectolateral  fissure  is  quite  well  down  toward  the  ventral  portion  of  the  cere- 
brum and,  as  in  Callorhinusj  appears  upon  the  ventral  aspect. 

The  medilateral  fissure  is  scarcely  perceptible  on  the  lateral  aspect;  it  lies  exactly 
along  the  caudal  margin  of  the  hemicerebrum,  as  in  Callorhimis,  and  is  better  seen  in 
a  mesal  view. 

The  cruciate  accords,  in  position  and  relation,  more  closely  with  the  conditions 
found  in  the  bear  ekud-  Callorhinus;  but  while  it  reaches  to  the  mesal  surface  of  the 
hemicerebrum  it  does  not  cut  it  as  far  as  in  the  bear  and  Plioca. 

The  precruciate  and  the  iK)stcruciate  fissures  are  likewise  present  and  have  exactly 
the  same  relations  as  in  the  bear  and  Callorhinus, 

MESAL   ASPECT. 

The  callosal  fissure  is  well  developed.  On  the  right  hemicerebrum  it  does  not 
continue  around  the  genu,  as  in  the  left. 

'  1874,  TrauMactioiis  of  the  Zoolo<;ical  Society  of  London. 
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The  Hplenial  fimure  does  uot  extend  <a8  far  cepbal^  tvs  in  CaUnrhinng^  uor  as  far 
(loFAud  aa  in  Phora.  It  is  situated  more  closely  to  the  splciiial  half  of  the  cano.siuii  than 
in  either  of  the  preeediniLC  or  in  the  hear.  A  branch  is  given  otY  in  the  region  of  the 
spleniiim  proper  which  seems  eouiparahle  to  the  postspleiiial  in  the  seals.  A  shght 
spur  in  this  region  in  the  hear  may  indicate  an  analogy. 

The  prcftpteninl  is  not  represented  as  a  distinct  tisHure  on  the  left  hemicerebrum, 
the  only  possible  snggestion  of  it  being  a  forking  at  the  cephalic  end  of  the  spleniaK 
On  the  right  heinieerebmm  a  snnill  but  distinct  Hssure  lying  cephalad  of  the  splenial 
may  reprcS4»iit  the  prespleniah 

The  manjimil  fimure  is  well  represented,  and  on  both  hemicerebrnms  cute  the  dorsal 
surface,  as  in  Vnlhrhlnus,  In  Phoea^  althongh  rehitively  long,  it  does  not  reach  the 
dorsal  margin  at  all.     In  the  hear  the  marginal  tissare  is  not  represented. 

The  (fen ua I  and  roHtral  tLssiires  are  but  slightly  developed  in  this  specimen  and 
liear  the  same  relations  as  in  other  forms. 

The  iTucUite  fissure  shows  slightly  on  the  mesal  aspei'.t,  and  iu  its  relations  to  the 
other  parts  resembles  tliat  of  the  bear  more  than  auy  of  the  others. 

FISSUBAL   INTKIIPEKTATIONS  OF   OTHER   WRrfEHS. 

Tlio  Sylvian  fissure,  in  Pkocay  at  least^  has  been  located  as  a  vertical  fissure  (pre- 
snpersylviaii )  whi«th  has,  for  a  portion,  only,  of  its  length,  been  submerged  in  the 
cephalic  wall  i»f  the  true  Sylvian,  Numerous  writers  have  also  deseribcd  this  coiidi 
tion  as  the  anterior  and  posterior  branches  of  the  Sylvian.  The  two  tissurcs  morpLfi 
logic^iUy  are  entirely  distinct.  In  Hifrax  Krueg  do»*s  not  represent  any  indication  of 
a  Sylvian  lissure  whatever. 

The  supersylvian  is  very  commonly  called  the  suprasylvian.  Leuret  and  Gratiolet 
have  confused  this  fissure  with  the  lateral  in  Pkitca, 

Following  Krueg,  the  tissure  which  is  designated  as  the  postsupersylviau  is 
iromiuonly  known  as  the  postvsylvian  of  Owen.  What  I  have  designated  as  the  pre- 
uimpersylvian,  and  wliich  is  only  exceptionally  independent,  is  usually  described  as 
t*lm«*  anterior  or  fnmtal  iiortion  of  the  supersylvian. 

A  fissure  corresponding  to  the  coronal  is  represented  by  Krueg  as  the  presylvian 
Ixm  Phoea,  Kiikenthal  makes  a  similar  representation.  Turner,  in  MaerorhhiHH^ 
r^f  ^resents  a  corresponding  fissure  as  the  presylvian  and  a  branch  connecting  witb  it 
a-*^  tlie  coronal.  In  (kiobiVttuH  (walrus)  he  figures  as  the  presylvian  an  apparent 
eoiitiimation  of  the  lateral,  and  represents  as  the  coronal  an  ap[>ai'ent  coutiunation  ot 
a    tbinl  arched  lissure,  designateil  by  him  as  the  medilataral. 

The  8n[>erorbital  fissure  in  cann'vora  generally  is  designated  as  the  presylvian  by 
uio^uy  writers. 

The  cruciate  fissure  is  shown  by  Krneg,  in  Phom,  as  existing  only  on  the  mesal 

ft3*li*H't,  occupying  the  position  of  the  presplenial,  or  anterior  «ul>liuiica  of  Kiikenthal. 

\-*?ijn't  and  Gratiolet  represent  the  tissure  as  seen   on  the  ventral  aspect  at   the 

l»liulic  en«h     Other  writers  phice  it  as  usually  seen  in  carnivora  at  the  cephalic  end 

die  dorsal  asi)ect,  where  it  may  or  may  not  retK:h  the  mesal  surfjice. 

THE   LATERAL   VENTRICLE   (PARACOELE). 

On  removing  the  dorsal  portioo  of  the  hemicerebrum  Just  dorsal  to  the  callosum 
*^*»  lateral  ventricle  is  revealed.     In  the  bear  the  cavity  bends  cephalo-ventrad  to 
50T4^PT  3 3 
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iW  pivconia  and  caadolatero-ventrad  to  form  the  medicornu.  The  striatum  is 
ji  ii^4efa<d  body  forming  a  portion  of  the  floor  of  the  ventricle  in  the  cephalic 
^^e^>MiL  rmrmllel  with  the  oblique  margin  of  the  striatum  is  the  flmbrial  margin  of 
^M>  lii^f^xaDip.  Between  these  two  margins — the  rima  (great  transverse  fissnre),  the 
t^csW  .  pmni  plexus — a  continuation  of  the  velum  enters  the  floor  of  the  cavity. 
TW  ^ipporaMp  porsaes  its  usual  curved  direction  in  the  medicornu. 

Ib  n««fl  the  lateral  ventricle  is  relatively  very  much  larger  than  in  the  bear,  and 
«iiif  psits  pnesent  quite  different  relations  to  each  other.  The  striatum  is  the  name 
j^  .a  tW  bear:  along  its  margin  is  a  well-developed  plexus,  but  between  this  and  the 
lubrial  edgi^  of  the  hippocamp  there  is  an  area  equally  as  large  as  the  striatum ;  this  is 
^e  «pcie  tfcalamnn.  but  that  portion  of  it  represented  in  the  floor  of  the  cavity  presents 
ite  Sine  general  appearance  as  to  its  surface  (endymal)  as  do  the  other  parts.  The 
5«pf«K<d  delicate  endymal  membrane  extending  from  the  plexus  to  the  fimbria  has  been 
<A«K^nuaed  as  the  paratela  by  Wilder.  The  hippocamp,  then,  is  removed  some  little 
<<3<t;ft»ei^  from  the  striatum  and  arches  around  the  surface  of  the  thalamus  in  a  ventral 
liiz^ermNi.  Caudal  to  the  hippocamp,  the  cavity  is  about  as  largely  represented,  and  in 
SE»  <L«ms  a  dispn>portionately  large  postcoruu.  '  Along  the  mesal  wall  just  caudal  to 
cte^  kippocaBp  is  an  ental  ridge  correlated  with  an  octal  depression — the  splenial 
l2<«anew  This  is  comparable  to  the  calcar  or  hippocampus  minor  of  the  anthropoid  and 
ix&AA  twrniBs.  It  18  larger  in  proportion  than  in  either  of  the  above.  The  splenial 
31  chJK»  (a«e.  for  a  part  of  it8  course,  at  least,  is  therefore  a  total  ( WUder)  or  complete 
ds^iB^kaM*  fidsare,  since  the  whole  thickness  of  the  parietes  is  involved,  the  ental 
•siievaswB  being  correlated  with  the  fissural  depression.  In  this  specimen  of  Phoca, 
tmtfn^  w«>  kave  two  total  fissures — ^the  hippocampal  (always)  and  a  portion  of  the 
-FUtitnisiJ 

Tbtt  tomdiikms  just  described  might  naturally  suggest  a  homology  with  the  ape 
ioit  inflBiA  eilear,  and  that  the  splenial  fissure,  in  this  seal  possessing  a  postcornu, 
■ni^f^r:  be  kooaologized  with  the  occipital  or  calcarine  fissure  in  man.  A  question  might 
jmn^.j  jrae  here  as  to  which  fissure  it  might  be  homologixed  with.  In  the  human 
jt^Guf  :;ae  iMv^xpctal  is  a  total  fissure,  but  loses  its  totality  (ental  elevation)  in  the  adult 
j&  iMtKCiiHL  mi^t  £ivor  its  homology  with  the  splenial,  for  if  the  latter  were  rotated 
iMnaiir  rwrf^  it  would  come  to  occupy  approximately  the  same  position  as  the 
•TRiniiiAL  T*»  kMttologize  with  the  calcarine  we  would  have  to  imagine  a  still  farther 
Tiiaoin.  'iff  cte  spleniaL  The  caloirine  is  a  total  fissnre  throngiiont  life,  and  is  the 
ncRiiisrxit  •Mf  (be  cadcar.  Some  doubt  may,  therefore^  be  expressed,  assuming  the 
inmiiuiis?  z^  be  nRiMoable^  whether  this  hippocampus  minor  represents  the  occipital 
-mmfsu'^. — A  tf red  cosdition  in  the  human  brain— or  the  calcar,  a  stmctore  persistent 

n  "SMt  ^inir. 

"Zhtt  ?eia£rTe  dtspioportion  in  the  growth  of  the  caodal  or  <iecipital  portion  of  the 
-ff?pnr-im  sniy  h;&v^  ^ome  bearing  in  accounting  for  the  presence  of  the  postcornu. 
rTttU-aiaum.  in  hi»  ftgnre  of  the  Literal  ventricle  of  PAoca,  gives  no  indication  whatever 
«f  k  >tf9fi!nr!i[u 

111  'I^nJitr^tmmt  the  conditions  resemble  moreclosely  those  in  the  bear:  the  rima  is 
Lkr-«<v^  uiiL  tiie  '^^ALAmos  does  not  appear  at  all  in  the  floor  of  the  ventricle.  A 
♦  ^ir  tzuniiu  M)iir  OL  the  civity  at  the  medicornu  re;»re9eiits  the  postcornu.  The 
««j£n.;M.  li^iir^  i«>  zo  «p«ak«  just  escapes  the  cavity,  lying  immediati^y  caudal  to  it. 
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In  the  walrus,  Turner  ^  represents  a  dissection  of  this  cavity,  but  sliows  no  indi- 
cation of  a  postcornu;  but  in  the  text  he  states:  "  Where  the  cavity  of  the  ventricle 
curved  downward  and  outward  into  the  horn,  an  indication  of  a  recess  was  seen  in  its 
posterior  horn,  but  it  did  not  amount  to  a  cornn,  and  there  was  no  elevation  which 
could  be  called  a  hippocampus  minor. " 

Murie,^  on  the  form  and  structure  of  the  manatee,  figures  a  well-developed 
postcornu.  He  states  that  *' there  is  an  undoubted  posterior  cornu,  a  fully  developed 
hippocampus  minor,  and  an  eminence  I  am  inclined  to  recognize  as  eminentia  collat* 
eralis."  The  same  author,  on  the  anatomy  of  the  sea  lion  Otariajuhata  figures  a  more 
extensive  postcornu  than  is  represented  in  the  manatee,  and  describes  it  as  <<  stretching 
backward  and  outward  with  a  very  regular  sweeping  arch,  and  goes  well  back  into  the 
occipital  lobe,  terminating  in  a  shallow,  tapering  extremity.  The  eminentia  collat- 
eralis  is  not  distinctly  defined,  but  what  appears  to  represent  the  outwardly  bulging 
hippocampus  minor  has  a  length  of  0.7  of  an  inch,  and  at  widest  is  0.3  to  0.4  broad." 

Wilder,  in  the  Anatomical  Technology,  in  indicating  the  lines  of  inquiry  likely  to 
be  most  productive  of  results  in  the  homology  of  the  human  and  feline  fissures,  states 
that  <* between  the  ordinary  carnivora  and  the  monkeys  are  two  groups  whose  brains 
should  be  studied  with  especial  care;  the  seals  have  a  rudimentary  postcornu  and 
occipital  lobe,  and  these  parts  are  said  to  be  developed  in  the  Lemurs,  which  have 
affinities  with  both  the  carnivora  and  the  primates." 

In  none  of  the  accounts  have  I  seen  any  direct  mention  of  the  correlation  of  the 
splenial  fissure  with  the  calcar  in  these  aquatic  forms.  This  fact,  even  if  it  be  of  no 
direct  use  for  homology,  is  at  least  interesting. 

MONACHUS  TBOPICALIS. 

In  August,  1897, 1  was  fortunate  to  obtain,  through  the  courtesy  of  Dr.  A.  H. 
Hassall,  Washington,  D.  C,  two  brains  from  male  and  female  specimens  of  the  West 
Indian  seal  (Monachutf  tropicalis).  They  arrived  at  an  exceedingly  opportune  time  for 
comparison  with  the  other  brains  dealt  with  in  this  article.  A  study  of  their  form 
and  fissural  relations  throws  much  light  on  some  of  the  points  which  seemed  quite 
aberrant  in  Phoea  when  compared  with  Callorhinus  alone. 

The  general  form  of  the  brain  would  suggest  a  i)Osition  intermediate  between  the 
far  seal  and  Phoca,  particularly  in  the  frontal  region  which  is  somewhat  foreshortened 
and  broader  than  in  Callorhinus.  The  caudal  portion  of  the  cerebrum  is  much 
elongated,  noticed  particularly  upon  the  mesal  aspect  when  measured  from  the 
splenium  of  the  callosum,  as  if,  perhaps,  to  compensate  for  the  foreshortened  frontal 
region.  The  cerebrum  also  shows  a  slightly  greater  overlapping  of  the  cerebellum. 
The  olfactory  bulb  and  crus  resemble  the  corresponding  parts  in  Phoca,  but  show  a 
slightly  greater  development. 

FISSURES. 

Postica.—ln  all  four  hemicerebrnms,  this  fissure  sends  a  branch  to  the  surface, 
tlms  appearing  superficially  as  a  branch  of  the  Sylvian.  The  postica  is  less 
easily  distinguished  in  Monachus  than  in  any  of  the  other  forms,  as  it  is  submerged 
practically  to  the  bottom  of  the  Sylvian  fissure.    In  Callorhinus  there  is  a  branch 


1888,  'Tiiruer,  report  on  the  seals  collected  during  the  voyage  of  II.  M.  8.  Challenger  iu  the  years 
1873-1876. 
>Loc.  cit. 
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correspoBding  to  that  of  Monnehus^  but  it  does  not  extend  deeply  enough  to  connect 
witli  the  |K>8ti«ia. 

The  poHirhinal  api>ear8  as  the  merest  trace  of  a  (issiire^  and  has  a  very  sujierficial 
coonection  with  the  postie-a. 

The  SifirUui  lissiire.  It  is  in  the  Sylvian  region  that  we  get  nuuierous  clews  to 
the  in  termed  iat^e  position  of  Monaehus.  In  the  brain  of  the  female,  tiie  Sylvian  has 
practif^ally  the  same  direction  as  in  (Jailor hinm.  In  the  mah3,  the  true  Sylvian  rejilly 
branehe^  (^ephahul,  althongh  there  is  a  superOeial  extension  in  the  iisna)  dorsoeandal 
direction.  A}>parently  some  unusual  eonditions  exist  here,  wliieh  may  perhaps  be 
aecoonted  for  by  the  nearly  complete  disappearanee  of  the  postiea. 

The  pn-^itperHifhyian  resembles  the  C4irresponding  fissure  in  I'hora  regarding  its 
extreme  vertical  position  and  apparent  union  with  the  Sylvian  tor  only  the  ventral 
third  of  its  course.  It  differs  from  l*ho€ti  in  not  l>eiijg  diseonuected  from  the 
supersylviau. 

The  Huperstflvian  fissure  resembles  that  of  F/mca  in  ext^inding  a  braueh  of  goo^l 
size  to  connect  with  the  ansate. 

Poaisuperii^lvian. — In  the  two  hemicerebrums  of  the  male  there  was  a  connecthm 
between  the  suiiersylvian  and  the  pi)stsui>ersylvian,  much  as  in  Phoctf,  In  the 
hemicerebrums  of  the  female  there  was  an  entire  diseonneetion  of  these  fissures. 

The  cruciate  fissure  more  than  in  any  of  the  others  resembled  that  of  the  PhtK'n, 
It  forms  a  good  iti termed iate  stage  between  V(dforfu'nufi  mid  Phnca,  As  with  Pltom 
the  fissare  is  representetl  on  the  mesal  surface  as  mueii,  if  not  more  tlnin,  upon  the 
dorsah  In  the  left  hemicerebrums  of  both  brains  the  cruciate  is  apparently  continuous 
with  the  spleniaL     Upon  the  right  hemieerebrums  there  is  no  such  i^tmnectiou. 

Precrueiate.—ln  all  four  hemicerebrums  the  precrnciate  exteinls  c^ver  ninm  tlie 
mesal  surface  for  some  little  clistknce.  It  is  more  largely  representeil  uikim  tlie  dorsal 
surface,  and  its  lateral  end  makes  a  very  decided  curve  tov?ard  the  coronal  fissure. 
There  is  almost  a  superficial  connection  between  the  erui^iate  and  preerociate.  The 
conditions  in  Phoca  indicate  that  such  a  connection  lias  t>ci!iirred  even  to  the  extent 
of  their  almost  complete  mergence  into  each  other, 

**  UrHine  lozfmtjrj"' — This  area  is,  with  the  exception  of  Phoni^  where  it  is  undistia* 
guishable,  smaller  than  in  any  of  the  other  forms.  It  is  nt>tliing  moie  than  a  tmrrow 
gyre,  situated  at  a  slightly  lower  level  than  the  adjacent  gyres,  suggesting  a  probable 
preparation  of  its  loss  of  identity  in  Pkoca, 

PoHieruciate.—\n  Mintaehun  this  fissure  was  the  least  s;itisfiKitorily  represented 
than  in  any  of  the  other  forms.  In  the  two  hemicerebrums  it  does^  not  seem  to  lie 
represented  at  all,  unless  we  interpret  a  slight  branch  from  the  cruciate  as  repi^eseut- 
ing  it.     In  the  right  hemicerebrums  the  fissure  is  distinctiy  present^  but  is  very  small. 

The  ^phnial  accords  more  closely  with  Phova  in  its  position,  reaching  the  mid- 
dorsal  region  instead  of  extending  farther  cephalad,  as  in  (JaUorhinm.  It  sends  olf  a 
branch  corresponding  U^  the  postsplenial  as  in  the  other  brains. 

The  PreHplenutl  is  well  reprcsenttHl  in  the  two  right  hemicerebrums,  but  in  the 
two  left  it  ajjpears  to  connect  the  true  splenial  with  the  cruciate.  The  iuteiiocking  of 
submerged  buttresses  at  the  }»roper  points  imlicates  a  superficial  connection  merely. 

The  Marffinaf  fissure  is  more  poorly  developed  than  ia  any  oi'  the  other  forms, 
except  the  bear,    A  series  of  short  or  interrupted  fissures  take  its  place. 
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A  vell'DiatkcMi  Collateral  tissure  is  present  mid  resembles  the  corresijondhig 
fisRiire  in  CaUorhinuit  very  closely* 

FoHteotmL — !*erba[J8  tho  inoHt  important  point  in  connecting  Afonaektift  with* 
Phf*ra  18  a  very  well  d*>velo|KMl  postcornii.  VnllorhinnH  shown  the  merest  trace  of  one 
and  in  the  bears  it  is  ab^>ent.  In  Monachm  it  does  not  go  so  far  as  in  Phoea,  a  greater 
imrtiou  of  the  e^indal  wall  being  solid.  The  iloor  of  the  postcornu  in  Mmtaehns  in 
(jdUe  diwrioetly  convex*  Tiii8  convexity  of  the  internal  snrface  is  found  to  be  cor- 
nslatetl  with  an  external  depression,  the  lower  or  ventral  portion  of  thespleniul  h.ssnre. 
At  the  more  vertical  portion  of  the  fissure,  namely,  opi>oaite  the  caudal  end  of  the 
c4»llosuni»  the  s|jlenial  finsiire  \oseB  its  totality  and  beeonies  an  c ordinary  hssnre  for  the 
ri'uiainder  oi'  its  upward  conrse.  The  i>ostrornu  stops  at  the  level  of  the  depth  of  the 
Hplenial  ti^sare  in  the  callosal  region.  We  have  not,  therefore,  as  in  PAocvi,  a  well- 
ilevelo[»ed  ciihiiir  {If ipporainpuM  minor ),  The  internal  convex  surface  already  «poken 
of  in  connection  with  the  ventral  portion  of  the  splenial  tissure  offers  a  suggestion  as 
to  the  inception  of  the  eale^r  which  tinds  its  ftiltillment  in  Phoca, 

GENERAL  CONSIDERATIONS. 

Tlje  average  canine  brain,  as  a  matter  of  convenience,  may  be  accepted  as  a  simple 
tyi>e  of  a  carnivore  brain.  The  fissures  are  clearly  demarcated,  and  there  is  an  absence 
of  much  branching  or  se^^ondary  Oasuration. 

Around  the  Sylvian  there  are  three  arched  fissures  separating  the  cortical  substance 
into  fmir  distinct  folds  or  gyres.  In  the  braiu  of  cats,  and  occasionally  in  dogs,  we 
Hiid  that  the  arched  tissure  nearest  the  Sylvian  is  not  a  comidete  one;  that  only  the 
pillars  are  represented,  the  keystone  being  absent. 

in  Ilyvna  and  Pvotelvn  the  frontal  portion  of  this  arch  is  wanting  (Krueg),  bat  the 
caudal  portion,  fissnra  postica,  is  well  represented. 

In  certain  others  of  the  carnivora  no  trace  of  the  first  arch  or  Sylvian  gyre,  with 

its  hmiting  fissure  (anterior-postica),  is  at  all  present.     The  tlrst  arch  with  its  fissure 

llias  disappeared,  apparently  swallowed  up  by  the  Sylvian,     Tliere  are  representetl,  , 

then,  on  the  lateral  aspect  only  two  arched  fissures,  the  supersylvian  and  lateral  and 

the  three  gyres  which  they  separate.    In  those  forms  in  which  oidy  the  two  arched 

.llsMires  are  present,  if  the  distance  from  the  frontal  portion  of  the  supersylvian  to  the 

'Sylvian  be  compared  with  the  distance  from  tlie  latter  to  the  postsupersylvian,  it  will 

generally  be  found  to  be  less  in  the  former,  and  this  becomes  much  more  emphasized 

in  the  ease  of  some  of  the  bears,  where  tiie  frontal  portion  of  an  undoubted  super- 

»ylvian  almost  enters  the  Sylvian  fissure. 

In  his  description  of  the  brain  of  the  polar  bear,  Urgug  maritimus^  Turner'  says: 

On  opeulug  np  the  Sylvian  tiasiire  I  found  tu  my  Hiirprise  tlint  a  di?(iDito  ar**hi'«l  i  onvciliitinii  wjib 
com|i1et4*ly  coiioealtid  within  it.  It  wa8  separated  froui  tho  oiinvoltiHdii  whieli  Wniuliid  the  Hylvtari 
«nr(^  hy  a  deep  fiaanre,  which  was  also  coii«.M*aIed.  Hb  aiitermr  liiiih,  not  «|U^4j  ho  bulky  a«  thi*  posterior^ 
*Wa«  coittiniiiMl  into  the  ^supraorbital  arua  imiiit/diatrly  extttrual  to  the  rhinal  liH.surf'  and  to  the  oiit^r 
root  of  the  olfaetciry  j>©diiuiltj.  It»  poati^rior  liiub  reached  tlir  poHtrhiiial  lisenro  and  the  tobti/f  hippo- 
mmfri,  1  could  not  Init  think  that  we  had  hero,  nioro  completely  than  either  in  th«  walras  or  seals,  a 
ftUikiu;;  into  the  Sylvian  hs?*ure  of  the  convolution  which  oii^ht  **»  have  bounded  it*  »'►  that  both  the 
Hvlviiin  convolution,  properly  so  called,  and  the  Mnpra-sylviao  tissare  Wf»r«  concealed  within  it.  If 
thin  be  a  proper  explauatioa  of  the  arrauf^euient,  then  the  thr«'o  convotutiona  on  the  erantal  aHpect 
rwotthi  be  aaju^itial,  mediolateral,  and  HitpraaylTlaii|  while  the  two  complete  curved  tiE^aures  between 
em  wanld  be  the  mediolAteral  and  lateral. 

•  Loc*  oit» 
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The  question  arises  if  the  fissure  concealed  in  the  Sylvian  may  not  be  the  eqaivalent 
of  the  anterior  postica  of  Krueg,  and  the  two  remaining  visible  on  the  cranial  surface 
the  supersylvian  and  lateral. 

The  mediolateral  of  other  authors  does  not  attain  the  size  nor  continued  length  in 
the  frontal  direction  as  ascribed  to  the  mediolateral  by  Turner. 

In  a  specimen  of  Ursus  americanusj  I  had  the  good  fortune  to  discover  a  stage  one 
step  beyond  tliat  described  by  Professor  Turner.  On  opening  the  Sylvian  tissure  1 
found  in  its  caudal  wall  a  completely  submerged  fissure,  with  a  remnant  of  the  Syl- 
vian gyre,  which  might  possibly  be  mistaken  for  the  insula.  A  true  insula,  although 
small,  is  present.  This  submerged  fissure  I  take  to  be  the  disappearing  vestige  of  the 
ectosylvian  (Owen)  or  auterior-postica  (Krueg). 

It  would  seem,  then,  that  tbe  condition  thus  described  in  the  polar  bear  and 
American  bear  would  represent  the  method  of  disappearance,  rather  than  the  appear- 
ance, of  the  first  circumsylvian  arch,  and  prepare  us  for  the  conditions  that  we  find  in 
the  sea  lion  {Zalophus)  and  the  seals  (Phoca  and  Callorhinus). 

In  the  sea  lion  the  conditions  regarding  the  frontiil  portion  of  the  Sylvian  gyre 
are  intermediate  between  the  bears  and  seals.  The  pcfisupersylvi^  fissure  approaches 
very  closely  to  the  Sylvian  fissure,  and  the  intervening  portion  of  the  Sylvian  gyre, 
besides  being  narrower  than  in  the  bears,  has  also  sunk  slightly  lower  than  the  adja- 
cent surfaces,  as  if  prophesying  the  conditions  found  in  the  seals. 

In  the  seals  there  api>ears  to  be  some  evidence,  if  the  interpretation  as  to  the 
frontal  portion  of  the  supersylvian  fissure  be  correct,  that  after  breaking  up  into 
branches^  with,  perhaps,  some  disconnection  of  its  parts,  it  shows  a  tendency  to  follow 
the  example  of  the  anterior-postica  fissure,  because  in  Phocay  at  least,  the  supersyl- 
vian bifurcates  a  little  beyond  the  free  end  of  the  Sylvian,  one  branch  forming  a  well- 
defined  arch  around  it,  the  other  branch  passing  on  in  the  frontal  region.  The 
branch,  however,  which  forms  the  arch  is  not  a  long  one,  but  it  extends  to  and  super- 
ficially connects  with  a  vertical  fissure  which,  for  half  its  distance,  is  submerged  in 
the  frontal  wall  of  the  Sylvian,  and  crops  out  again  on  the  ventral  aspect  of  the  brain. 
This  condition  holds  for  both  hemicerebrums  of  Phoca.  Callorhinm  throws  a  little 
light  on  this  matter.  In  the  right  hemicerebrum  the  supersylvian  is  clearly  continu- 
ous with  the  vertical  fissure  submerged  in  the  frontal  wall  of  the  Sylvian,  but  gives  ofif 
a  very  short  frontal  branch.  Superficially  it  is  continuous  with  the  postsupersylvian, 
but  a  shallow  at  this  point  indicates  a  partial  separation.  The  direct  continuity  in  the 
depth  of  the  supersylvian  with  the  vertical  fissure  would  seem  to  point  to  the  fact  that 
the  latter,  after  all,  was  nothing  more  than  the  frontal  jjortion  of  the  supersylvian, 
namely,  the  presnpersylvian. 

In  the  left  hemicerebrum  the  parts  are  a  little  more  complicated.  The  postsui>er- 
sylvian  is  entirely  separated,  the  supersylvian  is  entirely  distinct  from  the  frontivl 
portion,  and  is  quite  irregular  and  branching  in  its  course,  but  mainly  vertical  in  its 
direction. 

Thus,  taking  the  canine  brain  as  exemplifying  a  simple  fissural  pattern,  and  pass- 
ing through  the  Felidas  and  Uraidw  and  sea  lion  to  the  seals,  where  the  fissures  are 
more  numerous  and  complicated  by  the  presence  of  branches  of  considerable  size,  and 
more  or  less  disconnection  of  some  of  the  principal  fissures,  we  may  arrive  at  some 
understanding  of  the  relationship  and  changes  effected  in  passing  from  simple  to 
complex  conditions. 
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In  tbe  geueral  forni  of  the  brains  that  of  the  sea  Hod  seemed  to  bear  a  closer 
resemblance  tt>  that  of  tlm  bear  tbao  eitber  OaUorkinus  or  Fhoea — tbe  latter  the  least 
of  all.  The  elongated  and  narrowed  frontal  portion  of  the  brain  as  t^eeu  in  the  bear 
f  in  reprenented  in  Phoca  by  a  foresbort'eued  and  broadened  region,  less  marked  in 
CaUorhinHH  and  still  less  in  Zalophtix, 

Tbe  development  of  the  olfactory  lobes  is  also  interesting.  They  attain  their 
higbeat  growth  in  the  bear,  next  in  ZafopknM^  then  Cttfforhinm  antl  least,  in  Phocfi. 

The  trianguhir  area  on  eaeb  hemicerobrnm  located  between  the  eruciat43  and  pre- 
cruciate  tissiu^es  and  tbe  intereerebral  cleft,  designated  by  Mivart  as  the  nrsine 
lozenge  and  believeil  by  him  to  be  of  considerable  importance  in  indicating  a  phylo^ 
genetic  relationship  between  the  rinoipedia  and  tbe  nrsine  groap  of  carnivora,  was 
ileveloi>ed  eijually  well  in  Zalophua  and  VaUorhinm.  In  Phnm  it  was  not  observable, 
although  Tamer  states  that  in  this  form  it  is  present  but  rudimentary  uud  concealed 
in  the  mesal  haaure  of  the  cerebrum. 

The  length  of  the  lateral  fissure  in  Caliorhmm  is  somewhat  unexpected,  and  in 
relation  resembles  the  continaons  lateral  and  ectolatt^xal  of  the  l>ear.  In  the  sea  lion 
and  Phova  the  lateral  is  a  relatively  short  fissure*  In  all  but  the  bear  there  is  an 
independent  cctolateral  fissure,  but  it  is  not  so  satisfactorily  developed  in  Phova, 

The  iKmtrhinal  fissure  shows  an  interesting  variation  in  tbe  difVerent  forms.  In 
CaUorhinm  and  ZalophttH  it  has  no  connection  with  the  rbinal  or  Sylvian,  but  is  a 
direct  continuation  of  the  subfissure — |K)stica.  In  Urntttt  thesubflssure  may  occasion- 
ally reach  to  it,  but  as  a  rule  it  is  distinct  and  the  postrhinal  continues  as  an  elonga- 
tion of  the  rhinab  In  Phoca  the  separation  of  the  subfissure  and  tbe  postrhinal  is 
still  more  marked,  so  that  the  rbinal  and  postrhinal  are  practically  different  parts  of 
one  and  the  same  fissure,  ditferentiated  from  each  other  by  the  presence  of  tbe 
Sylvian. 

The  presuijersylvian  fissare  is  directly  continuous  with  the  supersylvian  in  UrHutt^ 
il  is  likewise  continuous  in  ZahphuH  and  in  (JaHorhinftH  except  niion  the  left  bemicere- 
bmm  of  tbe  pup.     In  Phoca  the  two  fissures  are  distinctly  separated. 

Tbe  ijostaupersylvian  is  continuous  with  the  supersylvian  in  Uthkh  and  Znlophn^^ 
but  separated  in  Calhrhinuit,  They  are  apparently  contiuuous  in  Phoctty  but  a  dorso- 
caudal  branch  and  the  presence  of  submerged  buttresses  at  this  point  of  junction 
would  indicate  that  there  Avas  some  attempt  at  separatioTi. 

In  the  bear  there  is  no  elongation  of  the  paracoele  to  form  a  postcornu;  in  the 
«eii  lion  Marie  finds  a  distinct  postcornu  present;  in  CaihrkitiuH  It  is  quite  ruditnen- 
tary;  in  Phoca  Tiedemann  represents  the  paracoele  with  no  appearance  whatever  of 
^  postcornu.  My  own  specimen,  which,  so  far  as  I  kijow,  is  normal,  shows  a  post^ 
-coruu  relatively  as  large  or  larger  than  in  the  primate  brain,  with  a  distinct  calcar  or 
liip[)0€ampu8  minor  in  which  a  portion  of  the  splenial  appears  as  a  total  tissure. 

With  the  exceiition  of  the  bear,  concerning  which  I  have  no  data,  and  the  addi- 
^oual  brain  from  an  adult  VaUorhinm  and  Mfmaehttity  all  of  my  material  was  from 
jspecimens  not  more  than  one  year  of  age.  It  is  believed,  judging  from  a  comparison 
«f  the  brain  of  tbe  young  with  that  of  the  adult  CaUorhinits  as  to  bulk  and  complexity 
€>f  tlssuration,  that  comparatively  little  or  no  change  occurs,  especially  in  the  latter 
i^pect. 

Mr.  liucas,  who  has  had  casts  of  the  cranial  cavities  prepared  from  the  male  and 
^^einale  fur  seals,  tinds  but  slight  difference  in  the  size  of  the  cavities  (see  his  figures 
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of  casts),  Dotwithstanding  the  fact  that  the  bulk  of  the  body  of  the  male  is  about  fear 
times  as  great  as  that  of  the  female. 

Of  the  representatives  of  the  four  groups  examined,  the  brain  of  Callorhinus 
shows  a  greater  number  of  minor  fissures  and  a  more  intricate  arrangement  and 
branching  of  the  larger  fissures. 

With  regard  to  the  ground  plan  of  the  fundamental  fissures,  and  allowing  for 
the  difference  in  the  shape  of  the  brains,  that  of  the  eared  seals — Callorhinus  and 
Zalaphu8 — approximate  in  general  more  closely  to  that  of  the  ursine  carnivora  tbau 
does  Phoca.  The  latter,  or  earless  seal,  in  some  respects  appears  aberrant.  The 
arrangement  of  the  cruciate  and  x>ostrhinal  fissures  would  seem  to  link  it  with  the 
canine  and  feline  carnivora,  while  the  peculiar  development  of  the  occipital  region 
and  the  large  development  of  the  jiostcornu  with  its  calcar  point  toward  primate 
conditions.  The  group  of  lemurs  is  also  said  to  i)OSse8S  a  postcornu  and  to  have 
afiinities  with  both  the  carnivora  and  the  primates. 

As  a  matter  of  convenience,  a  table  of  the  more  interesting  regions  in  the  repre- 
sentatives of  the  different  groups  examined  is  herewith  appended: 


Region. 


1.  Snbflssnre  poe- 

tic*. 

2.  Pottrbinal 


3.  Preauper- 
tylTimn. 


4.  Pottsuper- 
tyMiD. 


6.  Pre«mciato. 
6.  Cracinte 


7.  Po(itcruciat<^ . . 

8.  MiDorflMores. 

9.  ''UrniDeLoz- 

enge." 

10.  PottCOTDU 

11.  Calcar 

12.  Medilateral  As- 

sore. 

13.  MargiDalfls. 

sore. 

14.  Collateral    As- 

sure. 

15.  Insula 


UraiM. 


Preaent 

Continuation  of 
rhinal,  excep* 
tionally  of  poa* 
tica. 

Continnons  with 
supersylvian. 


.do. 


Moetlydoraal 

Dorsal,  Just  cat- 
ting mesal  mar- 
gin. 

Present 

Rare 

Present 


Absent . 

do.. 

Present. 


Absent. 

do.. 

Slight  .. 


Zalophos. 


Present 

Continnation    o  f 
postica. 


CoBtinaons  with 
sapersylTian. 


ConUnaoas . . 


Dorsal. 
....do. 


Callorhinns. 


Present 

Continuation    of 
postica. 


On  left  hemicere- 
bruni  of  pup, 
disconnected, 
butuituallyoon* 
tinuous. 

Disconnected 


Monachus. 


Dorsal. 
....do. 


Not  very  distinct... 

A  mere  trace,  very 
superiicial  con- 
nection with  pos- 
tica. 

Connected  with  su- 
persylvian. 


In  four  hemicero- 
brums;  two 
showt^  a  connec- 
tion and  the  other 
two  a  disconnec- 
tion. 

Mesal  and  dorsal . . . 

Dorsal  and  mesal . . . 


Phoca. 


Present. 


Continuation  of  rhi- 
nal. 


Present Present — 

Not  many '  Numerous. 

Present Present... 


Small... 
Absent . 
Present. 


Disconnected. 


Continuous,  but 
with  indications 
of  shallows. 


Not  clearlv  shown. 
Dorsal  and  mesal. 


do 

Rudimentary . 
Slight 


Rudimentary Present. 

Quite  numerous Quito  numerous. 

Small '•  Absent. 


.do. 


Small Large Very  large. 

Absent Indistinct I  Very  distinct. 

Present '  Pn>svnt !a    w^ries    of   small - 

i      disconnected     fis- 
sures. 
A   series   of   short     Prei»ent. 
intemipte<l     fis- 
sures. ' 

Present •  Present,  but  oon- 

I      nectH  with    post- 
I      rhinal. 
Slight I  Slight. 


.do. 


Slight  . 
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B^erence  Utters. 


ans anaate. 

b bottreHs. 

cal cuUoBiim. 

calo calcar. 

cf couiiiiiB. 

cl calloBal  fissure. 

ool collateral. 

cor coronal. 

or cruciate. 

el octolateral. 

f fimbria. 

g ji^nnal. 

hip hippocampoB. 

1 lateral. 

marg marginal. 

mc medicoma. 

ml medilateral. 

pc postcomn'. 


per poatcrnciate. 

pi plexus. 

pro  .....precornu. 
prer  ....precraciate. 

prh poetrbinal. 

prsp preaplcnial. 

prss presapersylvian. 

psp postBplenial. 

pas postBupersylvian. 

r rostral. 

rh rbinal. 

BO Boperorbital. 

sp splenial. 

str striatum. 

8yl Sylvian. 

as snpersylvian. 

th thalamus. 

ar ursine  lozonge. 


EXPLANATION  OF  PLATE  V. 


^.  1.  The  ventral  aspect  of  the  brain  of  the  far  seal,  CallarhiHus  urainHSf  showing  iu  addition  to  the 
finsures  the  cranial  nerves  and  the  cerebellum.  On  each  side  of  the  latter  is  a  depression 
into  which  fits  the  petrosal  portion  of  the  temporal  bone. 

2.  The  dorsal  aspect  of  the  brain,  showing  the  cerebellum  largely  concealed  by  the  cerebrum. 

3.  The  Ivft  latsral  aspect  of  the  cerebrom. 

4.  The  right  lateral  aspect  of  the  cerebrum. 

5.  The  mesal  aspect  of  the  right  hemicerebrom. 

6.  The  mesal  aspect  of  the  left  hemicerebrom. 

EXPLANATION  OF  PLATE  VI. 

1.  The  ventral  aspect  of  the  brain  of  the  hair  seal,  Pkoca  viiuHna,  slightly  modified  f^om  Tiede- 

maun's  figure. 
2  The  dorsal  aspect  of  the  cerebrum  of  Phoca  vitulinOf  after  Tiedemann. 

3.  The  lefb  lateral  aspect  of  the  oerebrum. 

4.  The  right  lateral  aspect  of  the  cerebrum. 

5.  The  mesal  aspect  of  the  right  hemicerebram. 

6.  The  mesal  aspect  of  the  lefb  hemicerebrum. 

EXPLANATION  OF  PLATE  VII. 

1.  The  loft  lateral  aspect  of  the  oerebrum  of  the  sea  lion,  Zalophus  califomianuB. 

2.  The  right  lateral  aspect  of  the  cerebrum  of  Zalophue, 

3.  The  mesal  aspect  of  the  right  hemicerebrum. 
-4.  The  mesal  aspect  of  the  left  hemicerebrum. 

£.  The  left  lateral  aspect  of  the  cerebrum  of  Ursus  thibetianus, 

C  The  mesal  aspect  of  the  right  hemicerebrum  of  Uraus, 

"7.  Dissection  of  the  left  hemicerebrum  of  Callarhinu$j  showing  the  lateral  ventricle  with  a  very 

rudimentary  postcomn. 
S.  Dissection  of  the  left  hemicerebrum  of  Phoca  vitulina,  showing  the  presence  of  the  calcar  and 

large  postcomu  in  the  lateral  ventricle. 


Plate  I 


^^;-<*fe^ 


DENTITION  Of  FOR  SEAL    NATURAL  SIZE. 
1-4,  pups,  0-^  fenmlea. 


"^ 


/ 


BRAIN  OF  RJR  SEAL,  rnlturhimu  iirirfntu.  REDUCED. 
Fur  ricftlaiiaMHit  Ha^e  (Mf^  41, 


Plate  VL 


BRAIN  OF  HA<R  SEAL,  Photo  rihdina.  REDUCED 
Fur  i^xiiti&uiitjoii  meK  pa,gv  41, 


III.-THE  BREEDING  HABITS  OF  THE  PRIBILOF  FUR  SEAL. 


By  Fbkhkuic  a.  Li  cas. 


» 


I 


\ 


The  more  evident  featnre«  in  tLu  breediug  of  the  seals  have  been  so  often  tlescribed 
that,  save  for  the  wake  of  roniiJletent'»s,  it  njight  seem  nnnecessary  tn»  repeat  them 
here.  The  truth,  liowever,  lias  of  late  yearn  been  so  overhiid  ami  interwoven  with 
errors  and  falselioods  that  it  is  practically  impossilde  for  one  who  liaa  not  made  a 
special  study  of  the  subjeet  to  8e|)arat<^  the  one  from  the  other.  So  far  back  as  1839 
Bishop  \  coiamiiiof  pnhhshed  a  very  good  de.scrii*tion  of  tlie  habits  of  the  seals  on 
their  breeding  grounds,  and  that  account,  after  the  elimination  of  one  or  tw^o  very 
excusable  errors,  is  im  true  to  day  as  when  it  was  writti^n*  In  bSSU  Elliott  well 
described  the  bree<ling  habits  of  the  seals,  but  about  the  same  time  the  publication  ui 
Allen's  work  on  North  American  Pinnipeds  gave  wide  circulation  to  the  many  errors 
contained  in  the  account  of  Captain  BryauL 

Shortly  after  the  ice  has  left  the  islands,  bite  in  April  or  early  in  May,  the  first 

bolls  make  their  a[»i*earance,  and  after  loitering  alxmt  the  rookeries  haul  out  and  take 

tlieir  st^itions  for  the  season.    The  ludk  of  the  males,  however,  do  not  put  in  an  aijpear- 

aiicse  until  Ijiter,  but  by  the  1st  of  June  the  majority  have  taken  iKiaitious  on  the 

breeding  grounds,  although  tlieir  numbers  gradually  iuerease  for  some  time  longer 

through  the  entry  of  bulls  which  force  their  way  in  and  establish  harems.     The  bulls 

iipliear  to  tiike  up  the  places  occupied  the  previous  year,  for  in  many  cases  bulls  were 

neen  in  1897  in  localities  where  they  had  been  noted  in  189<>,  though  there  are,  of 

course,  many  exceptions  to  this  rule.    There  is  much  less  fightiug  at  this  time  than 

we  had  been  led  to  expect,  and  the  males  pass  much  of  their  time  in  sleeping  while 

avraiting  the  arrival  of  the  cows.    These  begin  to  straggle  in  early  in  June,  and 

although  the  majority  of  cows  have  auiie  on  laud  and  brought  forth  their  young  by 

the  10th  of  July,  yet  they  continue  to  arrive  up  to  the  middle  of  August,  or  even 

Uter,  a  uewly  born  pup  having  been  seen  on  August  27, 1890.^ 

*  TUe  exiict  liat^  ou  wbioh  tlie«o  varicjiis  occurnmces  took  pliMie  ia  li86  Mfe  aa  follows  t 

FifHthoU  arrived --.. .,. ....Apr.  13 

FimkiUable  suaU  amvcd,,,, May  11 

Fimcow  80CIU  on  Nortb  rcwilccry,  8t»  Oe«rg«.. ,, Juno  8 

Fintcowsj  five,  seen  on  ret^f Jutie  12 

^wt  pnpa  seen  un  reef., June  14 

N'<'wly  V»ru  pup  on  North  rookery,  8i.  George Aug.  16 

l^ttti'wly  horti  ptip  aeea  tm  8t,  Paul Aug.  27 

Apparently  gravid  oo w  eeeii  i m  Staniya  A rtel ..., Aug.  17 

twt  cupalatioDj  between  ymiug  bull  and  2-y ear-old  cow^  Tolatoi Aug<27 
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From  July  1  to  July  15  or  20  may  be  called  the  height  of  the  rookery  season, 
when  the  harems  are  at  their  fullest  and  the  bulls  are  most  active  in  keeping  the 
cows  within  bounds.  During  this  time  there  is  little  visible  change,  and  even  a  count 
of  the  cows  may  show  little  or  no  difference  between  two  days,  although  a  systematic 
count  made  day  after  day  will  show  lluctuations.^  That  there  is  a  steady  though 
imperceptible  going  and  coming  of  cows  is  revealed  by  the  fact  that  a  count  of  the 
l)ux)s  shows  them  to  be  twice  as  numerous  as  the  cows  that  are  on  the  rookery 
grounds  at  any  one  time,  although  for  a  while  the  arrivals  about  balance  the 
departures,  giving  the  rookeries  an  appearance  of  stability  that  they  really  do  not 
possess. 

About  the  1st  of  August  comes  the  period  of  rookery  expansion,  when  the  rigid 
discipline  of  the  harems  is  relaxed.  The  cows,  now  nearly  all  impregnated,  are  allowed 
to  come  and  go  as  they  please,  and  the  entire  mass  of  seals  draws  back  from  the 
water's  edge,  making  it  possible  to  pass  between  the  seals  and  the  water  without 
creating  much  disturbance.  This  spreading  of  the  rookery  limits  is  apparently  due 
to  the  movements  of  the  young,  who  work  out  of  the  harems  and  assemble  in  bands 
back  of  the  breeding  places,  podding,  as  it  is  termed.  The  nursing  cows  returning 
from  the  sea  naturally  seek  for  their  pups,  and  this  in  turn  brings  the  cows  back  of 
their  original  positions,  the  whole  body  of  seals  being  thus  brought  from  50  to  200 
yards,  or  even  more,  inland.  A  certain  amount  of  this  expansion  is  also  due  to  the 
influx  of  2-year  old  cows  which  make  their  appearance  in  the  main  after  the  Ist  of 
August  and  are  eagerly  appropriated  by  the  bulls,  particularly  by  the  waiting  bulls. 

Fighting  among  the  bulls  continues  throughout  the  rookery  season,  not  only 
between  the  proprietors  of  ai^acent  harems,  but  more  particularly  between  the  bulls 
with  cows  and  those  without,  and  among  the  idle  bulls.  The  fur  seal  is  ever  ready  to 
construe  any  movement  on  the  part  of  a  neighbor  as  a  threatened  attack,  and  quite 
as  ready  to  meet  him  halt  way,  although  there  is  much  threatening  that  results  in 
nothing  and  many  brief  encounters  that  end  in  a  vicious  bite  or  two,  serious  enough, 
in  fact,  but  of  comparatively  little  moment  to  a  bull  seal.  Two  bulls  will  rush  sav- 
agely at  one  another,  and  just  before  meeting  throw  themselves  tlat  on  their  breasts 
and  simply  puff  two  or  three  times  at  each  other  like  small  locomotives.  Tlje  most 
severe  combats  take  place  while  the  harems  are  forming,  or  later  on,  as  just  stated, 
between  the  lord  of  a  harem  and  some  idle  bull  who  has  made  up  his  mind  to  dis- 
possess his  fortunate  relative.  These  fights  are  sometimes  long  protracted  and  the 
bulls  get  badly  bitten  about  the  biiek,  shcmlders,  and  fore  flippers,  the  back  of  the 
arm  being  a  favorite  place  of  attack.  The  several  fights  which  \Vere  brought  to  a 
finish  were  concluded  by  the  bulls  coming  up  to  each  other,  chest  to  chest,  and  push- 
ing with  all  their  might,  the  bull  which  was  forced  backward  yielding  and  rushing 
for  the  water,  to  the  great  disturbance  of  that  section  of  his  rookery. 

While;  as  previously  stated,  the  main  features  in  the  life  of  the  fur  se^Us  have 
been  long  kno\^n,  of  late  years  many  questions,  once  looked  upon  as  of  purely  scientific 
interest,  have  become  of  great  practical  importance,  rendering  a  more  detailed  and 
exact  knowledge  of  the  life  history  of  the  fur  seal  not  only  desirable,  but  necessary. 

'  Judging  from  Dr.  Stejneger^s  remarks,  the  weatber  seems  to  have  much  less  influenc*'  on  the  seals 
on  the  Pribilofs  than  it  does  on  the  Comniand(»r  iHlands,  for  no  such  general  depletion  of  the  rookeries 
takes  place  on  a  bright,  warm  day  on  the  former  islands  as  he  notices  several  times  on  the  Commanders. 
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Among  sach  questions  are  the  ages  at  which  the  males  and  females  begin  and  cease 
to  breed,  the  firequency  of  births,  the  alleged  frequent  occurrence  of  ^^  barren  cows,'* 
the  necessary  proportion  of  the  two  sexes,  and  their  natural  proportions  at  birth. 
Hnch  of  this  information,  and  particularly  that  which  depends  on  the  study  of  the 
reprodactive  system,  could  not  have  been  secured  in  the  better  days  of  the  Pribilofs 
without  killing  many  females  and  creating  great  disturbance  on  the  rookeries.  The 
great  destruction  of  the  females  at  sea  and  the  consequent  thinning  out  of  the  rook- 
eries has  rendered  it  possible  to  get  about  the  breeding  grounds  more  readily  than 
formerly,  while  by  obtaining  from  pelagic  sealers  the  bodies  of  skinned  seals  extensive 
series  of  females  of  all  ages  were  secured  for  examination.* 

Mr.  G.  H.  Townsend,  to  whom  belongs  the  credit  of  having  inaugurated  this 
important  line  of  work,'  with  its  incontrovertible  evidence,  collected  and  examined 
the  ovaries  of  106  seals  in  1895,  and  during  the  present  season  (1896)  we  procured  75 
iDore,  while  these  were  supplemented  by  others  obtained  from  x)ups  and  females  of 
varions  ages  killed  for  examination.  From  this  material  data  were  obtained  which 
rendered  it  jiossible  to  substitute  facts  for  probabilities  and  to  refute  some  of  the  wild 
assertions  that  had  found  their  way  into  print. 

As  stated  by  Elliott,  the  testes  of  the  young  male  are  inguinal,  descending  into 
the  scrotum  toward  the  end  of  the  second  or  commencement  of  the  third  year;^  and 
Mr.  Andrew  Halkett  has  found  living  spermatozoa  in  a 3-yearold  male.  The  males 
are  thus  occasionally  capable  of  procreation  at  the  age  of  3,  but  they  are  rarely  able 
to  enter  the  rookeries  before  the  age  of  6,  while  the  majority  of  bulls  on  the  breeding 
grounds  are  7  years  old  and  upward.  The  failure  of  the  young  bulls  to  enter  the 
rookeries  is  not  due  to  any  lack  of  desire,  but  simply  because  they  have  not  attained 
their  fall  growth  and  are  not  large  and  strong  enough  to  fight  their  way  in;  and  here 
again  << natural  selection^  works  to  the  advantage  of  the  fur-seal  race  by  permitting 
only  the  full-grown,  vigorous  males  to  possess  harems.  Many  of  the  younger  bulls 
obtain  cows  and  get  their  first  experiences  in  the  art  of  running  a  harem  after  the 
rookeries  have  expanded  and  the  young  females  have  made  their  appearance,  and  it 
is  very  amusing  to  see  these  youngsters  endeavoring  to  assume  the  airs  and  manners 
of  veterans.  At  this  time,  too,  the  idle  bulls,  which  were  unable  to  obtain  cows  earlier 
in  the  season,  secure  a  cow  or  two,  either  young  or  old,  and  establish  small  and  tem- 
porary harems — temporary  because  there  are  no  young  to  cause  the  cow  to  return  after 
she  has  again  taken  to  the  water. 

'In  thi8  connection  I  would  like  to  express  my  obligations  to  Cai)t.  W.  H.  Roberts,  as  well  as  to 
the  offloers  of  the  J{u$k,  for  the  cordial  assistance  rendered  in  necuriiig  material  and  for  the  interest 
tikeo  in  the  work.  It  is  not  a  pleasant,  and  often  no  easy,  task  to  transfer  several  boat  loads  of 
grPAKy,  bleeding  seal  carcasses  from  the  decks  of  a  sealing  schooner  to  the  revenue  cutter,  but  the 
work  was  most  cheerfully  done,  and  the  material  thus  secured  was  invaluable. 

'Mr.  Townsend  made  a  commencement  of  this  work  in  1892,  but  it  was  not  prosecuted  vigorously 
nntU  1895. 

'A  curious  feature  in  the  seals  is  the  voluntary  or  involuntary  withdrawal  of  the  testes  from  the 
serotum.  From  the  study  of  a  few  individuals  it  seemed  probable  that,  as  in  squirrels  and  many 
other  animals,  the  testes  were  completely  retracted  at  the  end  of  the  season ;  but  more  extended 
observations  by  Mr.  Clark  and  myself  showed  that  while  this  was  to  some  extent  true,  much  depended 
on  the  position  of  the  animal,  and  also  that  they  seemed  to  be  under  the  animal's  control.  When  a 
seal  lies  on  his  back,  the  testes  are  pressed  backward  and  appear ;  when  he  rolls  over  and  starts  to  walk 
away,  they  are  wholly  or  partially  withdrawn,  thus  furnishing  a  safeguard  against  injury  when  the 
animal  is  running  about  over  rocky  ground.    See  also  page  18. 
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The  young  females  come  on  the  rookeries  for  the  ftrst  time  after  the  haremi 
adults  have  brokeii,up,  aud  there  is  more  or  less  atlniixtiire  of  seals  of  all  ages.  Tbey 
are  not  in  the  hurema  in  June  or  early  in  July,  and  in  181MJ  they  were  tinst  f^e^n  on 
St.  Paul  July  27,  and  on  8t.  George  Jaly  !-*8,  their  appetiranoe  on  tlie  two  islantb 
being  tlins  praL^tically  siiimltaneons.  As  to  the  age  of  these  cows  aiid  the  fact  thatfl 
this  was  their  first  appearance  i»n  the  rookeries  there  can  be  nu  question ;  the  yearlings  " 
and  2-year-old»  are  readily  known  by  their  size,  while  to  settle  the  jwint  beyond  , 
dispute^  two  young  cows  were  shot  and  examined  on  July  li.S,  both  proving  to  huf 
2-year-old  virgin  females.  From  the  last  of  July  until  about  the  enil  of  August  these" 
2-year-old  cows  were  numerous. 

The  congested  condition  of  the  blood  vessels  and  the  presence  in  both  ovaries  i^f 
Graafian  follicles  in  various  stages  of  development  sliow  that  in  young  females  coming 
to  the  rookery  for  tlie  (irst  time  bf»th  branches  of  the  uterus  are  futictional,  and 
impregnation  may  occur  in  either.  The  young  are  borne  altei'iiat^ly  on  either  side,^ 
and  if,  ft>r  example,  the  first  pup  is  developed  in  the  right  brunch  of  the  uterus,  tliefl 
second  will  bo  borne  in  the  left,  first  one  ovary  then  the  other  being  functional.  The 
reason  for  this  alternation  is  that  the  time  between  delivery  aud  coming  in  heat  is  so 
short  that  tliere  in  not  sufiicient  time  for  that  branch  of  the  uterus  in  wliich  the  young 
was  developed  to  resume  its  nt>rmal  eondition,  this  operation  i>robably  reipiiring  sis 
weeks.  All  this  was  very  well  deuHiustrated  by  Mr.  TowiLscrnl  in  his  report  for  1895,; 
and  his  statements  have  been  corroborated  in  every  particular,  Tiie  ditl'erenee  ial 
size  between  the  ovaries,  and  particularly  between  the  bran  eh  es  of  the  uterus,  ia 
usually  perceptible,  not  only  to  the  eye,  but  to  the  touch,  until  late  in  August  or^ 
early  in  September,  although  by  that  time  specimens  will  be  met  with  in  which  thefl 
iui[>regnated  l»rauch  has  I'oumicneed  to  swell  whih*  the  other  iias  nearly  or  ipiite 
resumed  it«  noruuil  size.  After  the  maturing  and  impregnati*m  of  an  ovum  the  other 
Graafian  follicles  appear  to  be  absttrbed,  since  in  ovaries  examined  in  September] 
where  the  coriuis  I u team  was  well  advanced  the  <lraatian  frdlicles  were  small. 

There  is  not  the  slightest  evidence  to  support  the  theory  sidviiuced  by  lh\  Slnuiii 
that  the  seal  breeds  biennially,  for  all  evidence  tends  to  show  that  from  the  third  ye^iri 
onward  throughout  life  the  female  brings  forth  a  ]mp  juinually. 

It  is  eommonly  stated  that  the  females  eonte  in  heat  u  ithin  48  hours  and  that  the 
period  of  gestation  is  about  3(J0  days,  but  more  accurate  information  is  needed  on 
these  points,  and  I  am  inclined  to  doubt  the  correctness  of  the  above  statements, 
or  at  least  am  nti willing  to  accept  tbcm  tis  a  general  law.  Fnun  djita  obtained  in 
1897,  given  in  full  at  the  einl  of  this  chapter,  it  would  seem  that  from  three  to  six 
days  elapse  Ijctween  the  birth  of  the  pn[)  and  the  i;oinLug  in  heat  ut  the  cow.  In 
1805,  the.  season  being  late,  Mr.  Townseud  made  the  following  observations  on  the 
condiUon  of  the  harems  June  lio  and  -t*  :  ^^The  harems  in  course  of  formation  along 
the  beiiches  were  as  yet  very  small^  the  average  number  of  females  in  each  being 
five*  About  one- fourth  of  the  females  were  nursing  newborn  pups,  the  others  being 
conapicuously  gravid.  Some  Bections  of  rocky  ground  were  still  (*overe<l  with  suow, 
and  a  numbt*rof  new  born  young  with  the  red  placenbe  still  attached  were  lying  upon 
the  snow.  Occasional  females  were  noticed  arriving  from  the  sea,  but  none  were  seen 
leaving.  There  were  no  signs  of  any  then  tioming  into  heat/'  If  the  interval  between 
delivery  and  coming  in  heat  is  so  short  ns  gem^rally  suj>posed,  it  would  setMu  that  some 
of  these  females  should  have  evinced  some  signs  of  desire.     Moreover,  if  the  i>eriod 
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g^BtaXion  were  uniformly  ^W  or  even  ♦iSO  days,  siuce  the  2-year-old  females  do  not 

ixi£ike  their  appearance  on  tho  rookeries  until  the  last  part  of  July,  it  would  fitiully 

04jf%ne  to  paSH  that  all  the  youu^  svould  l>e  born  late  in  July,  which  is  not  the  oase, 

X*!**!  known  facts  are  that  the  majority  of  pups  are  bom  between  July  1  and  July  15, 

l^ut  quite  a  number  of  births  take  place  after  that  date,  occasional  births  occurring  up 

to    September  1.     A  siaall,  black  pui>  wan,  however,  killed  on  Kitovi,  on  October  10, 

^liicL  was  in  ^uod  condition  and  weighed  only  li^  pounds*    This  could,  at  tlie  most, 

Kli£^T6  been  only  a  uiouth  old,  very  likely  not  even  that,  and  must  have  been  born  in 

Bs*ri*tember*     A  hir^e  number  of  tliese  small,  late  pups  were  seen  on  the  variouH  rook- 

B  eri^JS  in  October,  so  that  scattering  births  certainly  occur  as  late  as  the  tirst  week  in 

8©X>tember.     On  account  of  these  late,  births,  au<l  the  date  at  which  the  2  year-old 

vlr^jfiu  cows  unike  their  appearance  on  the  rookeries,  there  can  be  little  dcnibt  that  the 

lii-st  period  of  gestation  is  shorter  than  the  succeeding  ones.     Were  this  not  so  we 

\v€niltl  lind  a  larger  percentage^  of  births  late  in  the  season,  and  it  wH>uld  lie  impoasibJe 

la  account  for  the  retrogression  ftf  births  toward  the  early  part  of  June  and  July*    Mr. 

Clark,  w  bo  has  devoted  some  time  to  this  question,  writes  as  follows : 

The  height  of  the  jieiiuoji  t'ni\»  uljout  the  Ulth  t>r  ir*th  of.Pidy,  aud  it  ih  retuMmiihl*'  U>  ttuppoHe  that 
Oi«  niimlker  nf  cows  then  visible  vmd  the  increased  iiinnhiT  uf  hirth«  uhout  that  tiiii©  an^  du»^  to  the 
ill  flux  of  th«  3-yeftr-tdd  gowh  wbiidi  rome  to  brinj^  forth  their  lirHt  viimi^,  Th<*se  3-yeiir-ohl  t%n\s  wer« 
itupre^riatfd  about  Au^iat  I  of  the  prer«'ding  y^^ar.  If  wo  snppoHt^  tlnit  the  tirHt  period  of  g4",stiitioii  is 
350  dAjB,  this  would  bring  tht^  time  of  dtdivery  about  July  15*  If  tlie  iuterviil  lietween  delivery  and 
tiupregnatiori  is  about  live  dayti,  th43  period  of  geatattoa  reujitiniug  the  same,  the  second  birth  would 
fjLlt  ftboot  July  5^  the  third  Joiu-  25,  thi)  fourth  June  lu,  the  tilth  Juue  5,  which  m  itiiposfiihie,  or  at 
li^^ist  aaix^th  would  be,  for  no  hirtha  an*  reeordt'd  before  Juue  10. 

If,  however,  we  i;ou(<tid«^r  the  Henoud  uud  Hui'ceediuj^  pLvriodu  of  gestatlou  to  be  about  355  days^  the 
ia(«5iTJil  Ixitwt'en  birth  aod  iiupie^oatiou  reoiaiuio^  tliM  Hanii-.  thuhirthH  would  fnU  ii«  IoIIowh:  St^'cond, 
July  10;  third,  July  r»;  foiirtli,  July  1;  liflh,  Juue  L'5,  i*U:,,  tbt-  eighth  fulliot^  im  June  10,  Tbf^  iow 
would  Iheu  be  10  years  <ild,  prolmbly  ntill  in  bearing  rondttioo;  but  there  in  evL-ry  rt^asoo  t<»  Hupp(»ae 
thait  tlie  period  of  ititervul  between  delivery  aoil  impregnation  is  les.-^  tlmu  liva  dayH.  Thif*  li^ure,  aa 
well  .%H  the  one  ^©p^*^Heutiug  tlie  period  (»f  jLjeBtatioUj  ban  Miniply  been  takt^ii  arldtrarily  for  purptises  nf 
tUustratioti.  With  shorter  iutervalH,  auy  of  thriM>  or  even  two  tbtyK,  Ibe  nnniber  iti'  births  uecesaary  to 
eovtr  the  iuterval  iu  which  hirtha  can  oci-nr  would  be  lurreaBeil. 

Tbis  18  purely  a  theori^tic-iil  diacuHaiou  of  tliia  mutter.  The  data  re^ardin^  the  period  of  g^Atation 
*utt  Ihe  interval  brjtweeu  delivery  and  impreguatiou  are  wautiug,  and  it  would  rei|Uire  several 
W'ifeatui  ofitaiDstaking  oltservatioiiH  to  Hup|>ly  iheai.  Uut  we  have  deJinite  inforuiation  regarding  the 
liloetit  whith  the  virginn  are  llrst  nerved.  We  alwo  know  that  the  great  nia»H  of  pup»  are  born  before 
Wftlwint  th»'  ntiddle  of  July,  and  we  know  that  pups  are  boni  as  early  an  June  MHo  12.  That  a 
crtw  which  waa  originally  impregnated  aliont  August  I  ran  eventually  briug  f<trth  a  pup  in  early  June 
CAM  only  be  accounted  for  by  Hupposin^  a  retrogress iiui  nf  the  tijoe  itf  birtb,  for  it  mnat  be  the  oldest 
ruWM  that  iM^ar  their  pups  iu  early  Jtrui-. 

In  order  to  detinitely  settle  the  matter  careful  observations  of  the  younger  cows 
are  needed,  although  the  investiiratioii  is  fraught  witli  njucli  diftieulty. 
Mr.  Clark,  who  witnessed  the  birth  of  sev^eral  pups,  writes: 

in  briugtng  forth  her  young  the  <'ow  Be*^ma  in  take  no  tbiuight  as  to  her  place.  On©  pop  waa 
atMierTekd  to  l»e  boru  on  u  dlauting  roek  down  which  it  nlipped  an  hoou  &^  releaiied.  The  motbei 
renched  dowu  aod  lifted  it  up  to  her  Hide  only  to  have  it  nlide  down  again.  She  repeatedly  lifted  tbe 
pop  liack,  and  liually  changed  her  poaitiou.  Another  cow  waH  »eeu  with  her  new-born  pup  on  a 
iijUTOw  (thelf  whic!h  waa  Hrarcely  largo  euough  for  heraelf,  aiud  from  wbich  the  pair  were  iu  roustant 
danger  of  falling  oft.     The  pup  uuiHt  li,ive  been  horu  there,  but  how  ih  a  myBtery* 

The  pup  i»  born  with  the  head  tVrst,  tboagh  one  birtb  was  tbirt  Heaflon  witnesaed  on  SI.  Paul 
wb*-rc  the  hind  llipp*^r»  rame  first*     l*elivery  seema  eawy.     The  cow  shoWM  toit  little  evideuee  of  pain, 


ihuugU  before  delivery  dhe  shown  uiore  at  lebB  uueadineaa^  changing  her  poaitiou  liequeutly,  getting 
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up  anil  lying  down  aa  Aheep  do.    In  the  cfi«e  of  three  births  witneased  n  oopions  dbchafge  oftrttfif 
precede«l  il©livt;ry.     Tbr  vow  hUuws  no  disposition  to  lick  or  t>thdrwwe  dry  her  pup.     She  foiidleu  unil 
callfl  over  it,  suielliug  of  tt,  and  will  lift  it  out  of  the  way  of  danger,  taking  it  bv  the  skin  of  the  bad 
as  a  cut  would  her  kitten.     Soon  aft«r  delivery  the  mother  draws  th<>  x)up  toward  her  brea«t  m  if  to 
have  it  anck,  and  it  is  not  Iodj;  tiefore  tlie  pup  is  able  to  do  so.     In  the  caae  of  one  birth  wttne««eil  liie 
cow  by  Bwin^iug  about  imuiediately  separated  the  pnp  from  the  placenta,  which  was  not  debviTpil 
within  half  an  hour  after  the  birth  of  tbe  pop.    That  there  U  dithonlty  in  breaking  the  uiubilic»l  cunl 
in  some  cases  is  evidenced  by  the  fact  that  one  pop  was  found  impriAoued  in  the  rockjt  attached  by  no 
imijsaally  thick  curd  to  a  rotting  placenta.     The  imp,  tboiigh  a  week  or  ujore  old,  had  not  ihovhI 
from  Ha  place;  its  llipper»  were  xvhitis  and  it  waa  unable  ti»  nse  them  when  released.     It  had  prob- 
ably not  moved  from  its  plac«  Mince  birth.     Another  pnp,  strong  and  liealthy,  wa#*  seen  walking  aWit 
with  the  dried  placenta  attached  to  it  by  a  very  thick  cord  which  greatly  impeded  its  movemeutA. 

While  the  female  U  Hexiially  mature  at  the  age  of  2,  the  uterus  and  ovarieado 
not  attjiiii  their  full  developioeut  uutil  some  time  later,  tlie  diflVrence  in  size  between 
the  ovaries  of  the  2  j^ear-olda  and  tliose  of  the  older  females,  thoiijL,^h  slight,  being 
quite  notieeable.  There  is,  however,  a  considerable  amotmt  of  i fid ivi dual  variation 
in  the  size  of  these  organs  not  dependent  on  age,  and  it  sotnetinies  happens  that  tlm 
ovaries  of  a  breeding  female  are  smaller  than  those  of  a  2  year  ol<L  The  following 
measurements,  taken  from  earefnlly  itreserved  atrolinlie  specimens,  may  be  taken 
giving  the  a%^erage  size  of  the  ovari****:  Two  months,  10  by  VI  mm.;  one  year,  13  by  I 
mm, J  two  years,  22  by  25  mm.;  adnlts,  23  by  25  and  25  by  2S  nnu. 

As  the  development  of  the  fetus  is  extremely  slow  while  the  eow  is  uursiug,  t] 
embryo  is  consequently  so  ndnute  during  August  and  Sefitember  as  to  escape  det 
tioii,  unless  earefnlly  looked  for  under  favorable  eireumstances  ami  with  the  nn 
approved  appliances*  The  tinestion  as  to  whether  or  not  a  female  hu.s  been  imjjr^ 
nated  therefore  depends  on  theeondition  of  the  ovary^and  it  might  naturally  be  aski 
what  reason  there  is  to  aup|>ose  that  a  scar  on  the  ovary  is  not  merely  due  to  the 
rupture  of  a  Graafian  follicle.  In  answ^er  to  this  it  may  be  said  that  of  the  14*5  ovaries 
of  adutt  nursing  females,  examined  by  Mr.  Townsend  ami  myself,  all  l>on^  a  single  old 
scar  on  the  ovary  corresjjonding  to  that  branch  of  the  uterus  in  wbieh  delivery  had 
last  taken  place.  In  78  sperimens  examined  by  Mr.  Townsend  in  1S05  there  was  an 
nnquestiouably  fresh  sear  on  iI8,  and  on  reexamination  7  of  the  Id  (hnibtlnl  crises 
proved  to  have  been  impregnatetl.  The  exact  ctnulitioTi  of  the  remaining  3  will  never  I 
t)e  known,  as  they  were  not  preservetl,  but  they,  too,  nmy  have  been  impregnated* 
The  i»'S  specimens  collected  in  189r>,  with  one  exception,  bore  ;i  recent  scar  on  the  iivarf 
functional  for  the  season,  although  in  these  instances  the  fact  was  not  apparent  oti  ft 
first  examination.'  In  specimens  obtained  early  iit  September,  the  cxirpns  lutenut  at  d 
coiTesi>onding  branch  of  the  uterus  had  increased  in  size,  showing  t'learly  that 
impregnatitm  hud  taken  place,  iind  since  in  no  cas*^  <lid  an  ovary  bear  more  than  one 
scar  it  is  not  assuming  too  much  to  say  that  in  the  far  seal  ovulation  is  practically 
Bynouymous  with  impregnation.  That  this  should  be  so  is  not  surprising  when  it  m 
considered  that  a  female,  after  entering  a  harem,  is  held  there  by  the  boll  until  he  is 
satistied  that  she  may  properly  be  allowed  to  Icjive;  th:it  back  of  the  harem  and  along 
the  water  front  arc  idle  bulls  waiting  lor  stray  females,  and  that  tinafly  when  the 
harem  system  is  relaxed  there  is  an  influx  of  young  bulls  who  before  this  time  could 
not  enter  the  rmikeries,  and  who  would  lie  likely  to  discover  if  any  female  were  still 
unimpregnated.  In  the  iwssilde  event  of  a  female  escaping  impregnation  when  the 
first  Graatiau  follicle  reached  maturity  the  next  advanced  follicle  wouUl  ripeo,  and  aft 


*  In  all  duiibtfnl  easeii  the  Bpei^tmen  wan  preserved  and  subiieijueutlj  eJLaiiiined  iu  compiuiy  witli 
Dr*  William  Grayj  of  the  Army  Mctlical  Slnaemu, 
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00  less  than  eight  to  twenty  follicleH  in  various  stages  of  development  are  to  be  foand 
ifl  an  ovary  the  chance  of  a  female  ultimately  leaving  the  rookery  unimpregnated  is 
yeiy  small.  It  is  evident  also  from  the  actions  of  the  old  bulls,  a  certain  percentage 
of  whom  return  in  September  to  their  places  on  the  breeding  grounds  after  feeding, 
that  should  any  cow  fail  to  be  served  in  June,  July,  or  August  she  would  find  service 
even  in  September.  Microscopic  examinations  made  by  Dr.  J.  J.  Carroll  put  this 
beyond  doubt.  Sections  made  from  the  testes  of  a  bull  killed  August  26,  which  had 
recently  withdrawn  from  the  rookery,  contained  no  spermatozoa,  while  sections  made 
ftom  a  bull  killed  October  17,  contained  spermatozoa  in  great  numbers.  In  the  old 
bolls  the  testes  are  more  or  less  withdrawn  from  the  scrotum  at  the  close  of  the  breed- 
ing season,  simultaneously  with  the  withdrawal  of  the  bull  from  the  rookery,  and  his 
demeanor  is  completely  changed.  From  being  alert  and  aggressive  he  becomes  quiet 
and  timid.  Instead  of  perpetually  quarreling  with.his  neighbors,  bullying  the  bache- 
lors and  savagely  resenting  the  intrusion  of  man,  he  lies  down  to  sleep  with  seals  of 
all  ages,  and  fiees  precipitately  from  the  sight  or  smell  of  a  man. 

That  such  belated  service  sometimes  occurs  is  borne  out  by  the  fact  that  several 
hondred  small  black  pups  were  noted  in  October  on  the  rookeries  of  St.  Paul.  One 
of  these,  killed  on  October  18,  was  found  in  good  condition  and  with  stomach  full  of 
milk.  It  weighed  14j  pounds.  An  unborn  fetus,  taken  from  a  cow  on  Zapadni  Keef 
Angnst  14,  weighed  11  pounds,  and  the  experimental  pup,  taken  from'  Tolstoi  rookery 
on  Aagnst  1,  supposed  to  be  about  a  month  old,  weighed  12  pounds.  A  gray  pup, 
killed  at  the  same  time  as  the  small  black  one,  weighed  29  pounds,  and  two  weeks 
before  a  similar  i)up  had  been  killed  on  the  same  rookery  which  weighed  33^  pounds. 
The  little  pup  could  not  have  been  much  over  a  month  old,  and  therefore  must  have 
been  bom  in  September. 

As  a  result  of  the  examination  of  146  ovaries  of  adult  cows  it  can  safely  be  said 
that  there  is  nothing  whatever  to  corroborate  Dr.  Slunin's  statement  that  it  is  possible 
to  determine  from  the  appearance  of  the  ovaries  how  many  young  have  been  borne  by 
a  cow.  In  no  case  were  two  scars  present  on  an  ovary,  to  say  nothing  of  there  being 
a  greater  number,  and  while  in  a  single  instance  there  seemed  to  be  two  scars  on  one 
ovary  a  section  showed  that  the  appearance  was  merely  superficial  and  not  due  to  the 
roptureof  an  ovum.  The  scar  of  impregnation,  corpus  luteum,  develops  very  slowly 
and  slowly  disappears,  a  cross  section  of  the  ovary  revealing  its  presence  long  after 
all  traces  have  disappeared  from  the  surface.  Dr.  Slunin,  it  is  stated,  examined  the 
ovaries-  in  alcohol,  and  he  probably  mistook  the  slight  depressions  caused  by  the 
shrinkage  of  the  Graafian  follicles  for  scars.  A  section  of  the  nonfunctional  ovary 
shows  it  to  be  a  fine  grained,  homogeneous  mass  with  no  developing  follicle,  while 
the  ovary  which  is  for  the  season  functional  may  have  as  many  as  eight  Graafian 
follicles  in  various  stages  of  development. 

Careful  search  was  made  for  << barren  cows;"  3  females  found  with  the  bachelors 
were  killed  for  examination,  and  the  ovaries  of  all  females  taken  during  1890,  82  in 
unmber,  young  and  old,  were  carefully  studied,  but  in  every  case  save  one  the  females 
were  found  to  be  fertile,  and  in  the  majority  of  cases  pregnant.  The  single  exception 
was  an  adult  cow,  probably  5  years  old,  in  which  the  genito- urinary  system  had 
filled  to  develop,  the  ovaries  and  uterus  being  no  larger  than  in  a  yearling.*    The 

^Tfaii  animal  wan  killed  on  St.  Paul  while  I  was  absent  ou  St.  George,  and  was  examined  by  Dr. 
Otto  VoiM,  the  resident  physician,  and  by  Dr.  Jordan. 
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right  ovary  contained  a  single  small  Graafian  follicle,  but  there  was  no  sign  of  impreg- 
nation or  of  capacity  for  impregnation,  neither  ovary  showing  any  traces  of  a  scar  or 
of  the  presence  of  a  corpus  Inteum.  The  results  of  this  examination  are  recorded  as 
follows  in  the  diary : 

On  Aagiist  1  a  barren  cow  was  fonnd  in  a  pod  of  bachelors  on  the  parade  gronnd  on  Reef  rookery- 
From  nn  examination  of  the  teeth  and  skull  she  was  found  to  be  an  adalt  cow,  probably  about  5  yeai^ 
of  age.    She  was  above  medium  length  but  slender,  and  of  rather  less  than  medium  weight.    TIb^^ 
throat  was  very  dark  brown  in  color,  rusty  below  as  well  aa  above.    She  was  killed  for  purposes  ot 
study.    On  examination  the  niamum.>  wore  found  to  be  fairly  large  and  to  have  undergone  pathological 
fatty  degeneration.    The  glandular*  structure  was  obliterated.    The  ovaries  were  found  to  be  smaK'^} 
about  one-fourth  the  size  of  tlutse  of  the  virgin  2-year  old  cows  recently  examined.    The  fallopi»  "^ 
tubes  and  uterus  were  similarly  atrophied.    The  right  ovary  contained  a  small  Graafian  follicle  Km^  -^ 
egg.    The  germinal  spot  was  visible  in  the  egg  and  not  impregnated.    There  was  evident  no  sign  mzrst 
impregnation  or  of  capacity  for  impregnation.    No  signs  of  corpus  luteum  or  scars  of  previous  impre^^^- 
nations  were  visible.    The  opening  of  the  bladder  was  so  small  as  to  reciuire  a  probe  to  find  it.    The^Kre 
was  no  trace  of  hyper;emia,  the  tissues  being  pale  and  bloodless. 

This  is  the  sole  recorded  instance  of  a  cow  positively  known  to  be  barren.    Th^^t 
female  seals  should  occasionally  be  barren  is  not  surprising^  but  that  any  number  ar — e 
habitually  so,  either  from  lack  of  bulls  or  any  other  cause,  is  wholly  unsupported  ]m^  J^ 
any  evidence  and  directly  opposed  to  all  known  facts.    That  cows  not  in  milk  may  L^  r 
taken  at  sea  or  elsewhere  is  self-evident  from  the  fact  that  11,000  dead  pups  we^r— c 
found  before  August  15,  but  that  these  cows  or  any  part  of  them  are  barren  or  uniiHKn- 
pregnated  can  only  be  determined  by  an  examination  of  the  ovaries,  while,  from  tb^e 
number  of  recorded  observations,  the  iiresumption  is  that  although  dry  they  aiK^e 
pregnant.    Therefore  statements  that  have  been  made  to  the  effect  that  the  femal^^ui 
taken  at  sea,  when  over  2  years  of  age,  were  largely  barren  cows  or  nonbreediLoa  g 
females  are  either  deliberate  falsehoods  or  the  result  of  crass  ignorance  of  evidesnt 
facts.    Not  only  are  these  statements  wholly  unsupported  by  facts,  but  a  most  asto  'ki- 
ishing  feature  about  them  is  that  they  have  been  made  by  men  who  were  not  on^ly 
incapable  of  telling  from  examination  whether  or  not  a  female  was  barren,  but  wKbo 
actually  never  made  a  single  examination  to  ascertain  the  truth  of  their  stssertiocB^s- 

When  the  power  of  procreation  ceases  is  unknown,  but  there  is  every  reason  tx) 
believe  that  ordinarily  it  lasts  throughout  life.  No  bulls  were  seen  so  old  that  tb^y 
did  not  possess  or  strive  to  possess  harems,  while  the  very  oldest  female  obtained  w  ^^ 
nursing  and,  but  for  a  pelagic  sealer,  would  have  borne  a  pup  in  1897.  Here  we  hi^^o 
only  the  unsatisfactory  corroborative  evidence  to  be  derived  from  domesticated  ani- 
mals, but  we  know  that  many  of  these  breed  throughout  life,  in  spite  of  the  fact  t\MB>t 
as  they  live  under  artificial  conditions  they  attain  a  much  greater  age  than  they  woclI^ 
in  a  state  of  nature,  where  ,the  old  and  feeble  are  soon  eliminated.  So  if  an  anincm^ 
breeds  during  its  entire  lifetime  in  a  state  of  domestication,  it  is  pretty  safe  to  affir*^ 
that  it  would  do  so  in  a  state  of  nature,  while  from  the  rarity  of  unpaired  males  ^^ 
females  among  wild  animals  during  the  breeding  season  it  is  a  pretty  safe  infereo^^^ 
that  they  breed  throughout  life.  Many  horses  breed  as  long  as. they  live,  and  wh-i^® 
mares  often  cease  to  bear  at  the  age  of  22,  the  celebrated  mare  Primrose  bore  1%^^ 
twentieth  foal  at  the  age  of  28.  The  supposition  that  the  female  fur  seal  be^^ 
throughout  life  receives  strong  support  from  the  examination  of  a  female  sea  li^'^ 
(Eumetopiaif)  killed  for  the  purpose  of  obtaining,  if  possible^  related  evidence  on  tb^^ 
point.  The  animal,  as  shown  by  the  condition  of  the  skull  and  the  skeleton  generally^ 
was  extremely  old,  and  yet,  like  the  fur  seal  previously  mentioned,  had  borne  a  pup 


m  the  sprio^  aiul  wai?  j^rejiared  to  bear  ariother  in  tbt*  spriiif^  of  1HD7.  An  old  bair 
sal,  Phoca  lurtjluty  tak<.'ii  at  Maruuicben,  was  also  Rutile,  and  it  may  bti  said  that  so 
r  no  female  seal  so  old  tbat  she  has  ceased  to  breed  bas  been  taken* 

The  age  to  whii'b  fur  seals  attain  is  still  problematical,  and  until  careful  experi* 
leiit^  have  been  made  it  can  cmly  be  stated  approximately.  The  females  have  a 
ituplete  dentition  at  the  age  of  2,  but  the  eanines  of  the  males  are  not  full  grown 
til  the  age  of  r».  The  moustaobe  is  blaek  in  the  younjj:  and  whitens  with  time* 
ny  female  with  moustache  entirely  white  can  safely  be  placed  as  okler  than  4  years, 
d  any  male  as  older  than  5.  Beyond  tliat  it  is  ditbcnlt  to  say  more  than  that  a  seal 
i  old  or  very  old,  so  murh  may  be  atlfirmed  from  the  condition  of  the  tiiie  molars,  but 
»  to  the  exact  number  of  years  there  are  no  data.  Mere  size  is  no  criterion,  for  tbc 
ariiition  in  this  respect  is  S(>  ^reat  that  a  small  animal  may  be  much  older  than  one 
if  greater  bulk.  Neither  is  the  wear  of  the  teeth  a  sure  j^uide,  unless  checked  by 
loe  oiber  character,  for  tlie  younger  of  two  animals  may  have  the  more  abraded 
iecth^  although  from  the  general  appearance  of  the  teeth,  and  especially  tbe  amount  of 
^^orption  they  have  undergone,  it  is  safe  to  say  tbat  the  individual  is  adult,  middle- 
t^ed,  or  old.  The  various  parta  of  the  skeleton  must  be  used  with  caution,  since 
:>ijje  portions  seem  ujuch  older  than  others,  and  unless  a  i>er8on  has  had  experience, 
e  would  be  sure  to  think  tbe  humeri  belonged  to  a  much  older  animal  than  the  ver- 
sbr;u.  Although  the  larger  size  and  slower  nniturity  of  the  bulls  incline  one  to  the 
relief  tbat  they  retwjh  a  greater  age  than  the  females,  it  is  fair  to  say  that  no  skull  uf 
bull  whose  teeth  would  indicate  an  age  so  great  as  that  of  some  females  obtained 
has  come  under  my  notice.  Hut,  coupletl  with  this,  is  the  fact  tbat  the  procuring  of 
bo^lies  from  the  pelagic  sealers  has  maile  it  possible  to  secure  a  much  larger  propor- 
tiou  of  adult  females  than  of  adult  males,  so  that  while  something  like  75  skulls  of 

ileiiiales.  mostly  adult,  were  availaide,  there  were  not  more  than  25  skulls  of  old  males. 
There  is,  however,  another  possible  reason  for  the  hu^k  of  very  old  l>ulls.     As 
fttaie*!  in  the  chapter  on  niortality,  the  death  rate  among  females  is  probably  very 
high,  but  it  is  also  probable  tbat  the  causes  by  which  the  death  rate  is  intluenced  act 
ftveuly  throughout  life,  and  tlie  struggle  for  existence  an»oug  fenuUes  is  mainly  with 
Natural  conditions.     The  males  not  only  (ight  against  surnninding  conditions^  but 
with  one  another^  and  this  last  factor  must  iict  more  and  more  severely  with  advancing 
*ge^ until  the  time  comes  when  an  old  bull  is  driven  out  by  some  younger,  stronger  rival, 
^d  retires  from  tbe  roijkery  grounds  only  to  die.    This,  of  course,  is  pure  theory,  but 
tt  accounts  for  the  fact  that  aniimg  the  male  skulls  picked  up  in  various  localities 
tbert  were  none  that  aj^pcarred   so  ohi   as  some  of  the  females.     This  does  not 
i^^cesaarily  mean  that  the  nniles  do  not  attain  a  greater  age  than  the  females,  for  as 
tli«8elast,  as  shown  by  the  dentitioii  and  age  at  w^hit^h  they  are  sexually  mature,  reach 
Biatiirity  sooner  than  the  males,  they  naturally  grow  old  sooner  as  well* 

Tbe  rpieation  of  the  proper  proportion  of  males  to  females  is  purely  i>roblematical, 
tod  tbe  only  data  obtainable  for  comparison  are  such  as  can  be  derived  from 
4onK*sticate<l  animals,  and  as  these  are  living  unticr  more  or  less  artittcial  conditions 
»tididata  iimst  be  used  with  caution  With  sheei>  1  ram  is  deemed  sulhcient  for  at 
WtfjlJ^jwes,  and  with  cattle  1  bull  to  20  or  25  cows  on  a  range,  or  1  to  50  where  tliey 
lionet  nm  at  hu-ge.  When  running  at  large  a  single  stallion  is  sufficient  for  from  20 
to  40  mares,  but  when  under  control  the  number  may  be  much  larger,  well  on  toward 
ahmulnMl,    Among  fowls,  of  what  may  be  called  the  more  natural  breeds,  having  au 
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ample  range,  1  cock  saffices  for  30  hens.  So  that,  using  domesticated  animals  as  ^ 
basis  for  comparison,  we  may  say  that  1  male  to  30  females  is  well  within  the  safet>^ 
limit.  Bat  these  animals  are  naturally  only  polygamous  to  a  comparatively  sms^l^ 
extent,  and  the  discrepancy  in  size  between  the  sexes  is  slight,  while  the  fur  seali^ 
polygamous  to  a  great  degree  by  nature,  the  males  are  at  least  four  times  the  bulk  »i 
the  females,  and  the  necessary  proportions  of  males  to  females  is  evidently  macbi 
smaller.  Elliott  figures  18  breeding  females  in  a  harem,  and  says  that  on  the  rocker]^ 
there  are  15  to  20  females  to  1  male,  a  number  in  practical  accord  with  the  averages 
derived  ftx)m  counting  a  very  large  number  of  harems,  and  this,  with  the  doubliug* 
now  known  to  be  needed,  brings  the  number  of  cows  up  to  36  or  40.'  Moreover,  in 
1896  the  proportion  of  idle  bulls  was  very  great,  there  being  2,996  waiting  bulls  and 
5,009  bulls  with  harems,  so.  that  in  consequence  the  harems  may  be  considered  as 
comprising  the  minimum  number  of  cows.  While  18  is  an  average  number  of  cows 
present  in  a  harem  at  the  height  of  the  season,  the  proportion  of  cows  to  a  bull  varies 
immensely,  much  depending  on  the  location  of  the  bull  and  his  ability  to  hold  his 
station  against  all  comers.  During  the  season  of  1896  there  were  many  bulls  which 
were  able  to  secure  but  a  single  cow,  and  many  others  which  had  only  3  or  4,  white 
some  possessed  as  many  as  50,  and  one,  the  greatest  polygamist  of  them  all,  had  no  less 
than  135  rounded  up  at  one  time.  This  old  fellow  stood  at  the  head  of  a  broad  gully 
and  at  the  foot  of  a  slope  on  North  rookery,  St.  George,  and  from  his  x>osition  he  was 
able  to  intercept  all  cows  which  sought  to  haul  out  on  the  hillside  above,  while  from* 
his  strength  and  prowess  he  was  able  to  fight  off  the  bulls  back  of  him.  The  uumbec 
of  cows  was,  however,  too  great  for  him  to  control  throughout  the  season,  and  latea 
on  the  waiting  bulls  in  the  vicinity  and  those  with  smaller  harems  took  possession  o 
part  of  the  seraglio.  A  similar  immense  harem  was  formed  on  Gorbatch  early  in  th«i 
season  of  1897  by  a  bull  who  commanded  the  passage  leading  from  a  section  of  tb^ 
beach  to  the  slope  above,  and  this,  too,  later  on  resolved  itself  into  a  number  (^ 
smaller  harems. 

The  landing  of  the  cows  is  to  a  fjreat  degree  influenced  by  the  chaiticter  of  tte 
shore,  shelving  rocks,  gullies  running  conveniently  inland,  or  little  openings  amoim  ; 
large  bowlders,  determining  the  spots  where  the  females  will  come  on  shore.  Thus, 
rciwlily  accessible  gully  on  the  eastern  end  of  the  amphitheater  of  Kitovi  is  th» 
natural  inlet  to  that  portion  of  the  rookery,  and  up  this  come  the  cows  to  form  tbp 
harems,  while  on  the  western  side  access  is  over  sloping  rocks.  Once  two  or  thr^ 
cows  have  located  themselves,  others  follow  the  gregarious  instincts  of  the  seals,  that 
leading  to  disproportionately  large  harems  in  favored  localities.^ 

Thus  the  condition  of  the  harems  is  largely  influenced  by,  if  it  does  not  depend 
entirely  on,  the  lay  of  the  land.  Also,  where  a  rookery  can  be  more  or  leafi 
indefinitely  extended  inland,  as  back  of  Polovina,  or  on  the  hillside  at  Staraya  Artal 
and  Zai)adni,  there  is  room  for  all  idle  bulls  to  accumulate  at  the  rear;  where  a  rookery 
is  so  hemmed  in  by  a  cliff  as  to  be  incapable  of  extension  backward  there  are  teW 

» In  181)5  Mr.  True  oounted  on  Kitovi,  between  July  8  and  10,  2,640  cows  in  153  harems,  an  akven^i 
of  a  little  over  17  to  a  liaretn.  In  1896  Dr.  Stejneger  and  myself,  on  July  13,  counted  on  the  sum; 
ground  3,152  cows  in  182  harems,  again  a  little  over  17  to  a  harem.  In  1895  on  the  southern  partcl 
Tolstoi  there  were  on  July  11,  1,624  cows  in  107  harems,  and  in  1896,  on  .July  14,  1,498  cows  fa 
108  harems,  or  re«j)ectively  about  15  and  14  to  a  harem.  On  the  above-mentioned  rookeriee,  and 
particularly  on  Tcdstoi,  it  is  possible  to  count  the  individuals  with  groat  accuracy. 

-For  note  on  the  landing  of  cows  see  Tart  II,  p.  523  and  after. 


NUMBER   OF   MALES   NEEDED.  53 

idle  balls,  since  all  the  cows  are  appropriated  by  the  two  or  three  lines  of  bulls 
between  the  water  and  the  cliff.  The  small  size  of  many  harems  is  thus  due  to  their 
bein^  located  in  the  inner  portion  of  the  rookery,  where  the  bulls  are  unable  to  obtain 
many  cows,  or  where  they  obtain  them  by  capture.  Where  the  harems  are  small  the 
bolls  appear  to  be  less  active  and  quarrelsome  than  where  they  are  large,  as  if  they 
fallj  understood  that  it  is  less  trouble  to  manage  a  small  family  than  a  large  one. 
This,  however,  may  be  a  misinterpretation  of  the  facts  in  the  case,  for  the  smallness 
of  the  harem  may  have  been  due  to  the  inability  of  the  bull,  on  account  of  lack  of 
fightiug  qualities,  to  secure  a  lai'ge  number  of  cows. 

If  35  cows  is  the  minimum  average  for  a  harem,  50  or  60  would  be  what  might  be 
called  a  good  working  x^roportion,  and  so  long  as  the  harems  do  not,  on  the  average, 
exceed  this,  there  is  no  reason  to  suppose  that  the  nuniber  of  bulls  is  too  small.  The 
wnall  proportion  of  bulls  actually  necessary  for  the  continuance  of  the  fur-seal  herd 
is  indicated  by  the  cx)nditions  on  Bering  Island,  where  for  many  years  every  male 
over  a  year  old  which  could  be  secured  has  been  promptly  killed.  Not  only  is  there  a 
complete  absence  of  idle  bulls,  but  on  the  South  rookery  there  are  at  most  only  G  bulls 
to 500  to  600  cows,  the  exact  number  of  the  latter  being  unknown.  Notwithstanding 
this  small  number  of  adult  males,  there  is  no  evidence  that,  with  the  aid  of  the 
yoonger  males,  it  is  not  quite  sufficient  for  breeding  purposes,  since  there  is  no 
apparent  dearth  of  pups. 

This  is  not  brought  forward  as  an  argument  in  favor  of  such  close  killing,  which 
under  ordinary  circumstances  wonld  be  wholly  unjustifiable,  but  to  show  how  few 
balls  are  actually  needed.  The  justification  for  this  close  killing  is  found  in  the 
existence  of  pelagic  sealing,  which  spares  nothing,  and  renders  it  proper  and  desirable 
to  secure  every  available  male  seal  on  land,  so  as  to  leave  as  few  as  possible  to  be 
killed  at  sea.  The  difficulty  of  so  exterminating  the  males  that  the  seal  herd  would 
not  recuperate  if  left  to  itself  is  well  shown  by  the  history  of  Robben  Island,^  which 
ever  since  1854  has  suffered  irom  the  most  reckless  slaughter,  every  effort  having 
been  made  time  and  again  to  secure  every  individual  seal  on  the  island.  And  yet, 
again  and  again,  after  brief  periods  of  rest,  the  seals  have  been  found  in  greater  or 
leas  numbers,  and  even  in  1896,  after  forty  years  of  slaughter,  there  were  about  1,000 
seals  of  all  kinds  left,  and  it  was  possible  to  secure  260  skins. 

Robben  Island  is  also  a  good  illustration  of  what  would  happen  were  it  possible 
to  put  an  end  to  pelagic  sealing,  for  if  seals  contiliue  to  exist  in  any  numbers  when 
their  sole  protection  is  preservation  from  being  killed  on  land,  it  is  easy  to  see  how 
they  wonld  increase  if  not  taken  at  sea. 

The  size  of  the  harems  and  the  number  of  surplus  bulls  is  a  safe  guide  to  the 
condition  of  the  rookeries  for  breeding  purposes,  the  increase  or  decrease  of  the  total 
number  of  seals  being  naturally  quite  another  thing,  although  the  two  should  be 
carefully  compared  with  one  another.  If  the  number  of  surplus  bulls  is  large,  and 
the  size  of  the  harems  small,  either  the  rookeries  are  shrinking  or  the  number  of 
boUs  increasing,  and  immediate  steps  should  be  taken  to  ascertain  which  is  the 
CMe,  in  order  to  decide  whether  more  seals  may  be  advantageously  killed,  or  whether 
there  is  an  unsusi)ected  number  of  deaths  among  the  cows.  The  total  disappearance 
of  the  idle,  waiting,  or  reserve  bulls,  as  they  have  been  variously  called,  \^ould  be  a 
Wning  of  the  most  emphatic  nature  to  immediately  lessen  the  number  to  be  killed. 


>  See  Stejnegor,  The  Rufwian  Fur  Seal  Islands,  pp.  54-58. 
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for  since  tbe  seal  herd  is  for  a  great  i>ortion  of  the  year  quite  beyond  the  cc 
of  man  it  will  always  be  necessary  to  allow  a  liberal  margin  of  balls  for  bre 
purposes. 

As  to  the  proportion  of  the  sexes  at  birth,  the  result  of  several  counts,  ma 
various  times  and  in  various  localities,  shows  that  the  number  of  males  bom  ap 
to  be  slightly  in  excess  of  the  number  of  females.  In  1872,  during  the  killing  of 
for  food,  Mr.  Elliott  found  that  855  out  of  1,670  young  were  males,  while  other  p: 
counting  at  the  same  time,  though  x)ossibly  with  less  care,  found  3,945  males  < 
7,330  pups. 

In  1890,  750  pups  were  examined  for  sex,  and  388  proved  to  be  males,  a  ni 
in  substantial  accord  with  the  results  obtained  by  other  observers.  These  r 
will  show  a  little  more  closely  if  put  in  tabular  form: 


CountMl  by  Elliott 

Counted  by  others 

Counted  by  commission  . 

Total 


Total     i  Females. 


1.670 
7,330  I 
750  I 


9,750 


815 

1,395 

362 


Males. 


855 
3,945 


Excess  of 
males. 


40 
550 
26 


4,572  I 


616 


The  following  table  shows  the  age  and  condition  of  female  seals  taken  in  B 
Sea  during  the  month  of  August  and  the  early  part  of  September: 

[Kzaminetl  by  C.  11.  Townnend  between  Aiigast  11  and  Aii;;iiHt  21. 1895.] 

Yearling 14    ^ 

Two  years  old 12 

Over  2  yeara— all  nursing 78 

TotAl : 104 

Pre^fnant  2-y('ar-ol(l8 5 

Uniinprognatod  2-ycar-olds 7 

Pregnant  nursing  females ' 1 75 

Unimpregnatod  nnrning  females 3 

Total 104 


Affe  and  condition  of  female  seals  examined  in  ISOti. 

Examined  Angnst  10  and  11 : 

Two  years  old 3 

Over  2  years  old . .  .^ 43 

Nursing,  with  milk  abundant I^ 

Little  or  no  milk 8 

Pregnant 45 

Examined  September  3: 

Two  years  old 1 

Over  2  years  old 25 

Nursing,  with  milk  abundant 15 

Not  nursing,  no  milk  5 

Probably  not  nursing,  little  milk 6 

Pregnant 26 


>  These  figures  differ  slightly  from   those  given  in  Mr.  Townsend's  report   for  18ft5,  pp 
because  reexamination  shows  that  some  marked  questionable  were  pregnant. 
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Combining  these  tables,  we  have  a  total  of  17G  female  seals  taken  daring  1895 
aDd  1896  between  August  10  and  September  3,  which  may  be  considered  as  fairly 
representing  the  age  and  condition  of  seals  taken  at  sea.  Of  these  17G,  there  were  14 
yearlings,  16  2-year.olds,  and  146  over  2  years  old.  All  over  2  years  old  had  brought 
forth  young  the  season  they  were  taken,  and  151  of  those  2  years  old  and  upward 
were  pregnant.  The  total  number  of  seals  examined  whose  condition  was  at  all 
uncertain  was  11,  and  7  of  these  were  2-yearold8  examined  before  August  22,  and 
these  might  have  been  impregnated  later  in  the  season.  Moreover,  in  9  of  the  doubtful 
eases  the  ovaries  were  not  preserved,  or  examination  under  more  favorable  circum- 
stances might  have  lessened  even  this  number,  for  the  corpus  luteum  does  not  show 
so  clearly  in  fresh  specimens  as  in  those  which  have  been  hardened  in  alcohol.  The 
exact  condition  of  some  of  the  specimens  taken  during  1896  was  questionable  when 
the  ovary  was  fresh,  while  later  examination  showed  that,  with  one  exception,  all  the 
doabtful  cases  were  pregnant.  These  tables  show  very  clearly  what  has  been  so  well 
stated  by  Mr.  Townsend — that  the  majority  of  females  at  sea  are  both  nursing  and 
pregnant,  so  that  the  killing  of  one  female  is  practically  the  loss  of  three  seals, 
and  pelagic  sealing  not  only  is  the  burning  of  the  caudle  at  both  ends,  but  in  the 
middle  as  well. 

On  PI.  XI  are  shown  a  number  of  ovaries  bisected  to  show  the  appearance  of  the 
scar  of  recent  impregnation  (corpus  luteum)  and  the  vanishing  scar  ((corpus  albicans) 
of  former  impregnation.  The  scar  resulting  from  the  simple  rupture  of  a  Graafian 
follicle  soon  disappears,  but  when  impregnation  has  taken  place  the  scar  continues 
to  develop  for  some  time,  and  does  not  disappear  until  some  little  time  after  delivery. 
Old  scars  were  plainly  visible,  after  immersion  in  alcohol,  on  the  ovaries  of  seals 
killed  in  September,  although  delivery  must  have  taken  place  a  month  or  six  weeks 
previously. 

NOTES  BEARING  ON  BREEDING  HABITS. 

The  first  instance  of  copulation  seen  occurred  on  Tolstoi  sand  flat  June  22.  The 
harem  contained  a  single  cow,  with  a  pup  apparently  2  or  3  days  old.  Nothing  is 
known  about  the  arrival  of  the  cow  or  the  birth  of  the  pup,  but  neither  was  present 
on  the  IGth  when  Tolstoi  was  first  visited. 

The  second  copulation  was  witnessed  at  3.30,  June  23,  on  Lukanin,  in  a  harem  of 
five  cows.  This  harem  was  formed  during  the  night  of  the  19th,  three  cows  being 
present  in  it  at  8.30  on  the  morning  of  the  20th.  As  the  harem  lay  at  a  distance  from 
observation  points,  no  record  of  the  birth  of  pups  can  be  given. 

The  third  copulation  occurred  on  Lukanin  in  a  harem  containing  nineteen  cows. 
The  harem  was  formed  with  one  cow  on  the  18th,  first  seen  at  9  a.  m.  Her  pup  was 
^rn  between  8  and  9  a.  m.  the  following  day.  The  other  cows  were  added  to  the 
^m  on  the  20th  at  10.30,  and  a  fourth  at  about  the  same  hour  the  following  day. 
Two  additional  pups  were  born  to  the  harem  at  3  p.  m.  on  the  2l8t.  The  time  of 
copulation  was  9  o'clock,  June  26. 

The  fourth  copulation  was  witnessed  in  the  harem  which  has  the  cow  that  has 
^n  present  since  the  12th  without  a  pup.  A  second  cow  joined  this  harem  on  the 
2l8t  at  10  o'clock,  and  her  pup  was  born  at  noon  the  following  day.  There  are  now 
five  cows  in  the  harem,  but  three  are  recent  arrivals.  The  time  of  copulation  was 
^•30  o'clock  in  the  evening  of  the  27th. 
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The  fifth  copolation  was  observed  by  Mr.  Adams  in  a  harem  foanded  with  a  single      I  '^- 
cow  on  the  2l8t.    She  was  alone  antil  the  23d,  and  on  the  25th  had  three  oompanions.      |''^  ^ 
No  records  of  births  for  this  harem  are  available.    The  time  of  copalation  was  at  10.15 
a.  m.  on  the  27th. 

The  sixth  instance  was  observed  at  5  p.  ni.  on  the  28th. by  Mr.  Adams  in  a  harem  1^  ^-^ 
foanded  with  a  single  cx)w  on  the  18th  at  9  a.  m  Its  history,  so  far  as  known,  is  giyen  |  '^^ 
under  the  third  instance. 

A  seveiitli  case  of  copalation  was  witnessed  by  Mr.  Adams  at  4.30  p.  m.  of  the 
29th  in  the  same  harem  as  above  not>ed  in  the  third  and  sixth  instances. 

The  eightli  case  of  copulation  also  occured  in  this  same  harem.    The  time  was 
9.30  p.  m.  of  the  29th. 

The  ninth  case  reported  by  Mr.  Adams  wicurred  at  3.05  p.  m.  of  the  29th  in  a 
harem  formed  with  a  single  cow  on  the  21st.  The  harem  was  not  fiAVorably  situated 
for  observation,  and  grew  rapidly,  having  thirteen  cows  on  the  25th.  No  records  of 
births  are  available. 

A  tenth  case  of  copulation  was  observed  by  Mr.  Adams  at  5.30  p.  m.  of  the  30tb 
in  the  harem  noted  under  the  fifth  instance. 

SUMMARY   OF   OBSKRVATIONS  ON  ARRIVALS,  BIRTHS,  ETC. 

The  first  cow  seen  on  St.  Paul,  Lukanin  rookery,  at  4  o'clock,  June  12;  not  seen  on 
the  afternoon  of  the  preceding  day;  has  not  had  a  pup  to  date,  June  22. 

Two  cows  first  seen  on  the  amphitheater  of  Kit4)vi  at  4.15  on  Jane  14;  of  these 
one  was  seen  to  give  birth  to  a  pup  at  3.30  on  the  afternoon  of  the  15th;  the  second 
cow  gave  birth  to  her  pup  at  3  o'clock  on  the  17th. 

A  cow  first  seen  at  4  o'clock,  June  12,  on  Lukanin  rookery,  was  seen  to  have  a 
second  cow  with  her  on  the  17th,  at  8  o'clock;  both  cows  had  then  pups. 

Two  cows  were  first  seen  on  the  evening  of  June  15,  at  9  o'clock;  one  of  them  had 
a  pop  at  8.30,  Jane  17 ;  it  was  not  present  at  5  o'clock  on  the  16th.  The  second  cow 
could  not  be  traced,  owing  to  the  fact  that  other  cows  were  added  to  the  harem  before 
a  second  pup  was  born. 

On  Lukanin  rookery  at  8  o'clock  on  the  morning  of  June  17  a  cow  with  her  pup 
was  seen;  the  pup  was  evidently  not  many  hours  old;  neither  cow  nor  pup  was 
present  at  5  the  preceding  evening. 

On  Gorbatch  a  cow  not  present  at  5  o'clock  on  the  16th  was  seen  at  1.4.'i  by 
Mr.  Adams  with  her  pup. 

A  cow  was  first  seen  at  9  o'clock  a.  m.  of  the  18th;  she  had  no  pup  at  9  p.  ni.  of 
the  19th,  but  at  10.03  of  the  20th  she  had  a  puj)  with  her. 

A  cow  was  seen  to  Ifind  at  3.30  on  the  18th,  and  her  [>up  was  seen  to  be  born  at 
3  o'clock  on  the  20th. 

A  cow  landed  at  2  o'(»lo(».k  on  the  19th,  and  her  pup  was  born  between  4.30  and 
8  o'clock  on  the  20th. 

A  cow  was  first  seen  at  9  a.  ni.  on  the  18th;  she  was  seen  with  a  pup  at  9.45  on 
the  following  morning. 

A  cow  was  first  seen  on  the  18th  at  9  a.  m.:  she  Inid  a  [>np  at  the  same  hour  the 
following  day. 

A  cow  was  seen  to  land  at  1.45  on  the  17th  on  Gorbat<;h  rookery;  her  pup  was 
born  between  11  and  3  o'clock  of  the  2()tli. 


ARRIVALS   AND   BIRTHS.  57 

Many  other  cows  were  noted  on  landing,  bat  became  confased  through  additions 
to  the  harems  before  their  pups  were  born.  In  cases  of  the  cows  mentioned  the 
identification  was  clear. 

A  cow  landed  between  3  and  9  p.  m.  on  the  20thy  and  her  pup  was  born  between 
Sand  8.30  the  afternoon  of  the  21st. 

A  cow  arrived  at  3.30  the  20th  and  bore  her  pup  at  11  o'clock  on  the  morning  of 
the  21st. 

A  cow  arrived  on  the  19th  at  9.30  a.  m.  and  bore  her  pup  at  4.15  of  the  22d. 

EXPLANATION  OF  PLATE  XI. 

1.  Uterns  and  ovaries  of  an  old  far  seal,  ventral  aspect.  A  triangular  section  has  been  removed 
from  the  wall  of  the  nterns  to  show  its  complete  division  into  two  portions.  Delivery  has  taken  place 
ie  the  left  branch  (shown  on  right  side),  and  the  scar  of  recent  impregnation  is  visible  in  the  right 
orary  (at  left  of  plate). 

2, 3.  Ovaries  of  a  2-year-old  female,  showing  corpns  Inteum  in  left  ovary.  Degenerate  Graafian 
follieIe8  appear  in  both  ovaries. 

4,5.  Ovaries  of  old  female,  showing  corpns  albicans  in  left  ovary ,  4,  and  corpns  liitenm  and  degen- 
erate follicles  in  right  ovary,  5. 

6,7.  Ovaries  of  an  old  female,  showing  corpns  lutenm  in  left  ovary,  6,  and  almost  absorbed  corpns 
albicans  in  right  ovary,  7. 

8,9.  Ovaries  of  an  old  female,  showing  corpns  albicans  in  left  ovary,  8,  and  corpus  luteum  and 
oomerons  Graafian  follicIcH  in  right  ovary,  9. 

All  figures  of  natural  size.  Nos.  1,  6,  and  7,  by  Dr.  J.  C.  McCounell;  2,  3,  4,  5,  8,  and  9,  by  A.  H. 
Baldwin,  from  alcoholic  specimens. 
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IV.-THE  FOOD  OF  THE  NORTHERN  FUR  SEALS. 


By  Frederic  A,  LrrCAS. 
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(>nr  knowledge  of  tlie  food  of  the  fur  seal  is  based  almoBt  entirely  upon  data 

and  tnjiteriul  rollected  by  Mr.  C*  C.  Towiiseii(l»  altbougli  Mr.  A.  B.  Alexander  and 

i^r.  C.  Hart  Merriam  have  made  coutribiitioiis  to  t.lie  wubjet-t,  and  while  there  have 

bceogotue  statements  an  Ui  wliat  the  seals  ate,  and  some  theorizing  as  to  the  amount 

of  figli  destroyed  by  the  sf^al  herd  and  its  tifiiV'ct  on   the  Alaskan  lisheries,  these 

^tat«?rnent4^  and  theories  have  rested  on  no  basis  of  observed  facts.     As  Mr.  Martin  N* 

Johnson  remarked  at  a  hearing  before  the  Committee  on  Ways  and  Means,  **^  Yon  eaii 

oiil^Mleterniine  wliat  they  (the  seals)  eat  by  an  examination  ol  their  stomiiehs,''  and 

^I'ith  the  exeeptions  noted  aljove,  t-omparatively  little  of  this  work  has  been  done. 

The  material  collected  l>y  Messrs.  Townsijnd  and  Alexander  has  been  reexamined  in 

order  to  stseertain  not  only  the  s]>ecies,  bift,  in  the  majority  of  cases,  the  number  of 

individnals  of  each  s|iecies  eaten.     One  result  of  this  examination  has  been  U>  show 

^liAtthe  tishes  reciirded  as  eod  were  invariably  pollock,  the  exact  determination  being 

prf^.vionsly  impossible  owing  to  the  lack  of  niateriaL     In  this  connection  I  would  like 

to    €spre.sH  my  obligations  to  Mr.  Barton  A.  Item  for  assist  since  in  identifying  the 

tisliesi  and  to  Prof.  A.  E.  Verrill  ibr  identifying  the  cephaloijods. 

ITp  to  the  time  that  the  pups  leave  the  ishinds  they  subsist  entirely  on  milk,  and 

wliile^mall  qnantities  of  otbcr  things  are  found  in  their  stomael is,  these  are  swallowed 

for  tlie  same  rea^son  which  causes  the  older  seals  to  swallow  similar  objects,  and  there 

IS   not  the  leiist  iota  of  evidence  to  indicat^^i  that  before  November  pups  derive  the 

aligbtest  sustenance  from  anything  save  their  mother^s  milk. 

lu  view  of  the  size  of  tVie  pups  at  this  tim«*  this  may  seem  surprising^  but  the 
largest  gray  pups  were  found  starved  Uy  death,  wliile  the  examination  of  a  number 
kilW  tbr  tlie  express  purpose  of  determining  whether  or  not  they  fed  on  anything 
J^ve  inilk  show^ed  conchisively  that  they  did  not.  Seaweed,  small  crustaceans  and 
tfinicuiefi  are  found  in  inJinitesimal  qnantities,  but  these  are  not  tMiken  for  food  any 
^^^te  than  are  the  fragments  of  shells  and  the  pebbles  which  are  so  often  present, 
**"1 110  one  lias  ever  claimed  that  bits  of  succalont  lava  were  eaten  for  the  nourishment 
^*'«^y  eiHitained. 

baring  the  fall  of  18%  a  number  of  pups  w^ere  killed  in  order  to  determine  if 
l^^ible  the  time  of  weaning  and  to  ascertain  whether  or  not  the  pups  fed  on  anything 

L^ve  milk.     While  a  few  of  the  stonuuihs  contained  crustaeesins,  in  only  one  case  were 
59 
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they  present  in  sufficient  n ambers  to  indicate  that  they  had  been  taken  as  food.      ^^ 
this  single  iustance,  a  gray  pup  taken  on  October  5,  the  stomach  contained  remains      ^ 
150  amphipods,  but  as  the  pup  was  dying  from  starvation  it  is  evident  that  he  w 
deriving  little  or  no  subsistence  from  this  source.    The  following  record  by  Mr.  Cli 
shows  the  number  and  condition  of  the  pups  examined: 

August  29:  Pap  killed  on  Lukauin;  stomach  contained  only  milk. 

September  11:  Male  pup  accidentally  smothered  on  Kitovi;  Htomach  empty. 

September  22 :  Two  male  paps  taken  on  rocks  at  the  warehouHe;  lioth  stomachs  contained  mil^ 
only. 

September  26:  Two  large,  well-nourished  pops,  one  male  and  one  female,  found  freshly  dead  fron^ 
drowning  on  Lukanin  Heach;  stomach  of  femah' empty ;  male  full  of  milk  only. 

September  28:  Pup  with  deformed  nose  killed  at  Zapa«lni;  stomach  containe^l  milk  only. 

Septeml»er  30 :  Large  black  pup  accidentally  killed  by  falling  <»ver  a  cliflf;  stomach  containfic-=9 
milk  only. 

October  1:  Large  gray  female  pup  killed  on  Oorbatch;  stomach  contained  milk  and  two  smal    i 
crustaceans. 

Octobers:  Starring  gray  pup  in  dying  condition  on  the  reef  killed;  stomat^h  contained  a  fefp^ 
crustaceans  and  several  shreds  (»f  seaweed. 

October  6:  Two  pups  killed  on  Tolstoi ;  milk  only  found  in  their  stomachs. 

October  11 :  Two  large  gray  male  pups  killed  <m  Oorbatch;  stomachs  empty. 

October  13:  Two.pups,  male  and  female,  killed  on  Lukanin;  stomach  of  male  empty ^  of  femal»  J 
contained  milk  only. 

Two  large  gray  pups  killed  on  Kitovi ;  stomach  of  one  full  of  milk ;  of  the  other  empty,  except  fo^s 
one  small  tunicate. 

October  14 :  Three  pups  killed  on  Kititvi.    (1)  A  starving  pup,  stomach  containing  one  soft-shelle^^ 
crab;  (2)  a  very  small  pup,  stomach  full  of  milk;  (3)  a  large  gray  pup,  stomach  em]>ty. 

All  stomachs  examined  contained  pebbloH. 

October  20:  Gray  pup  shot  in  water  of  Zolotoi,  playing  with  seaweed;  stomach  full  of  mUkJ^ 
excrement  in  rectum  and  intestines  like  that  Keen  on  beach. 


Not  only  does  the  young  fur  seal  feed  exclusively  on  milk,  but  it  feeds  on  the  mil 
of  one  cow,  and  that  cow  its  mother,  for  the  fur  seal  never  knowingly  nurses  any  pa£ 
save  her  own,  and  although  a  hungry  pup  may  steal  a  few  moothfuls  of  milk  froD 
a  sleeping  cow,  it  will  be  i>romi)tly  detected  and  cast  out.  While  the  female* sea'J^ 
apparently  cares  little  for  her  own  offspring,  she  cares  still  less  for  that  of  another,  am^ 
any  strange  pup  is  repulsed  with  a  snaj)  that  plainly  indicates  the  cow's  feelings. 

That  the  mother  unerringly  recognizes  her  own  offspring  can  not  for  a  moment/ 
be  doubted  by  anyone  who  has  watched  the  behavior  of  the  females  on  the  rookeries, 
and  while  very  young  pups  may  respond  to  the  call  of  a  strange  cow  they  respond  in 
vain.  The  cow  will  accept  only  her  own  pup,  which,  as  aitiong  other  animals,  is  recog- 
nized by  scent,  and  will  hunt  for  half  an  hour  and  nose  over  scores  of  young  seals  to 
find  her  own.  Even  after  the  right  pup  is  found  and  recognized  it  is  smelt  of  from 
time  to  time,  as  if  the  mother  were  afraid  that  she  had  made  «onie  mistake  and  wished 
to  be  reassured.^ 


■  The  following  note  will  show  what  chance  a  pup  has  of  nursing  any  cow  save  its  mother: 
''Keef,  September  1.  I  see  a  little  starving  ])U]»  below  me.  He  is  moving  about,  calling  out,  and 
nosing  about  the  breasts  of  sleeping  cows.  He  hsH  tried  three,  and  been  driven  oflf  with  a  growl  and 
snap  from  the  waking  cow.  He  wanders  some  distance ;  comes  up  to  a  sleeping  cow  whose  pup  is  either 
nursing  or  asleep  with  his  nose  at  the  nipple.  The  starveling  takes  hold  and  evidently  nnrse.i  for  some 
seconds;  but  the  cow,  as  before,  wakes  and  snaps  at  him  with  unwonted  vigor.  Her  own  pup  has 
been  asleep.  ?2vidently  she  had  been  misled  by  tlie  fart  of  his  having  recently  been  sucking.  The 
starveling  gives  up  and  lies  down."     ((J.  A.  Clark.) 
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It  is  hardly  necessary  to  write  these  things  for  naturalists,  bat  so  mach  nonsense 
has  been  published  concerning  the  food  of  pups,  the  possibility  of  their  subsisting 
on  crustaceans  and  kelp,  and  the  probability  of  pu])S  whose  mothers  were  killed  at 
sea  being  nursed  by  other  cows  that  it  is  desirable  to  emphasize  these  x)oint8.' 

The  young  seals  are  apparently  weaned  in  November,  at  about  the  time  they 
depart  for  the  South,  and  after  leaving  they  are  doubtless  forced  to  shift  for  themselves, 
Hud  must  learn  to  capture  squid  and  iish  or  starve.  It  is  not  unlikely  that  losses  at 
this  period  from  failure  to  obtain  food  add  largely  to  the  roll  of  those  who  are  miss- 
ing the  ensuing  spring. 

From  the  time  he  is  weaned,  onward,  the  food  of  the  fur  seal  during  a  great  por- 
tion of  the  year  and  over  a  large  part  of  its  range  can  only  be  surmised  from  observa- 
tions of  stomachs  obtained  in  Bering  Sea  and  the  Gulf  of  Alaska.  These  indicate 
that  the  fur  seal  does  not  procure  its  fo6d  at  any  great  depth,  but  that  it  feeds 
mainly  on  squid  and  such  fishes  as  swim  near  the  surface.  In  Bering  Sea  during 
August  and  September  the  pollock  ( Therarjra  chalcogramma)  forms  the  staple  article 
of  food,  a  squid  (Gonatus  amoenus)  coming  next  in  imi>ortance,  while  some  salmon 
and  a  few  si>ecies  of  small  fishes  are  also  eaten.  One  of  these  last,  although  devoured 
in  large  numbers,  and  therefore  abundant  in  many  localities,  is  apparently  new  and 
is  described  on  page  440  under  the  name  of  seal  fish. 

Mr.  A.  B.  Alexander  observes  that  the  '^  material  which  has  been  found  in  the 
stomachs  of  seals  taken  in  different  parts  of  Bering  Sea  indicates  that  only  a  small 
percentage  is  composed  of  fish  which  inhabit  deep  water.  It  is  only  reasonable  to 
suppose  that  when  seals  are  in  shallow  water  they  feed  on  both  bottom  fish  and  those 
near  the  surface,"  ^ 

Surface  fishes,  and  especially  squid,  seem  to  be  the  natural  food  of  the  seal.  In 
the  stomachs  that  have  been  examined  a  variety  of  material  was  found,  such  as 
pieces  of  Ala^skan  i>ollock,  salmon,  and  other  fishes,  but  it  has  also  been  observed 
that  in  localities  where  squid  are  plentiful  very  little  other  food  may  be  looked  for. 
lam  informed  by  hunters  that  on  the  coast  of  Japan  and  off  the  Commander  Islands 
squid  occur  in  great  abundance,  and  that  it  is  not  an  uncommon  sight  to  see  a  half 
dozen  or  more  seals  together  feeding  on  the  tentacles  of  an  octopus  floating  on  the 
surface.  Sealers  find  squid  plentiful  off  the  island  of  Kadiak,  and  in  that  locality 
they  have  often  been  found  in  large  quantities  in  the  stomachs  of  seals. 

Outside  of  Bering  Sea  the  food  changes  somewhat.  The  pollock  grows  rare  to  the 
southward,  while  salmon,  herring,  and  rock  fish  become  abundant.  Doubtless  these 
and  other  available  fishes  are  eaten  in  numbers.  We  have  no  reason  to  suppose  that 
tbe  seal  prefers  the  flesh  of  any  one  species  to  another. 

Captain  Todd  says  the  food  of  seals  taken  near  the  mainland  (northwest  coast) 
consists  largely  of  salmon,  and  that  this  is  true  of  the  Jax)an  and  Copper  Island  sealing 

'In  that  treasury  of  misinfortuation,  the  Procoediu^s  of  the  Paris  TribuDal,  is  the  following 
P><^  of  testiiuoiiy,  introduced  to  Hhow  the  probability  of  cows  nnrsiug  strange  pups,  and  although 
tlie  Paris  Tribunal  is  a  thing  of  the  past,  this  gem  disserves  to  bo  preserved : 

Q.  ''Is  it  common  and  easy  to  make  ewes  suckle  other  ewes'  lambs f 

''Yes.  It  can  be  effected  by  putting  the  skin  of  the  ewe*s  dead  lamb  on  the  lamb  she  is  desired 
to^pt,  or  by  holding  her  and  getting  the  lamb  to  suck  her  for  a  few  days.'' 

Very  easy,  indeed !  The  inferential  BX)eotacle  of  seal  pups  wandering  over  the  rookeries  dressed 
op  in  their  brothers'  cast*off  clothes,  or  of  half  a  dozen  Aleuts  holding  a  cow  seal  for  a  day  or  two 
while  two  or  throe  other  natives  applied  the  pup,  api)eals  vividly  to  the  imagination. 

•There  is,  however,  no  evidence  of  this  except  in  the  rare  presence  of  cottoids  noted  beyond. 
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groaiids,  and  CapUilti  Miigiieson  of  the  schooner  Wftlier  Mark  reporta  tbat  seals  taken 
on  August  25,  1894  (latitude  50^  13'  N.,  lougitnde  112^  U%  Uad  been  feeding  on 
salmon. 

The  statements  of  ae^vlers  must,  however,  be  taken  with  some  allowance,  as  tbey 
are  apt  to  jump  at  conclusions  instead  of  reiiching  them  by  careful  observation :  and 
the  mere  fact  that  seals  and  salmon  were  found  in  the  same  locality  would,  to  many, 
be  proof  conclusive  that  the  c*nc  led  on  the  other.  I  >r,  8t©jneger\s  observations,  quott'd 
farther  on,  are  t-o  some  extent  op|»o8cd  to  those  uf  Captain  T^idd,  and  show  that  in  the 
imnieiliate  vicinity  t>f  the  Commander  Islands  the  seals  have  no  visible  eft'ect  on  the 
lisheries.  Mr*  Barrett  Hamilton  has  very  kindly  allowed  me  to  examine  the  si)ecimens 
of  seal  food  obtained  by  him  on  the  Asiatic  side,  and  from  these  it  would  appear  tli at 
the  seals  feed  on  pretty  much  the  same  species  there  as  they  do  in  the  eastern  part  of 
Bering  Hea*  A  specimen  fmni  Bobben  Islatid  contained  bones  of  salmon  ( Omorh^nckvJi) 
and  l»eaks  of  the  ever-present  sipiid  {(Tonattfs  amoeHUs)^  one  specimen  from  tlii 
Commander  Islands  consisted  solely  of  bones  of  the  pollock  [Therngra  chalc&gramma], 
one  solely  of  beaks  of  squid,  and  a  third  of  squid  and  pollock. 

From  data  obtained  by  Dr.  C  IJart  Merriam  it  appears  that  a  large  jiortion  of  the 
f<>od  of  seals  fi>nnd  in  the  Noith  i'iicilir,  from  tiO  to  80  miles  from  shore,  between 
latitude  THi^^  45'  jind  latitude  .">8''  58',  in  April,  consists  of  red  rtwkfish  {Sebniftodeijymfi 
an  almost  equally  large  portion  of  squid  {(Jomitus  (imoenu^),  salmon  and  small  fisbes 
being  also  eaten  to  some  extei»t. 

No  cotllish  (save  in  a  single  instance ),  halibut,  or  dogtish,  is  known  to  havr  been 
found  in  the  stomachs  of  seals*  and  th*'se  sjiecies  probably  swim  at  too  great  deptbsto 
be  taken,  all  f;R^ts  in  the  way  of  stonjach  contents  indicating  that  the  seals  invarijibly 
feed  near  the  surl'ace.     Cod,  halibut,  and  scul|)in  are  almndant  about  the  PribilofSthii* 
with  the  exceptions  noted  in  the  table  of  food,  none  of  these  have  been  found  in  the 
stomachs  of  seals,  or  in  the  spe wings  on  the  ro^ikeries.     While  bimes  of  cod  have  been 
in  several  instances  recorded  as  part  of  the  food  of  seals,  reexamination  hits  nhown 
that;  in  every  instance  the  bones  were  thejse  of  [jolhjck.     Suiierlicially  the  vertebnrol 
a  large  pollock  resemble  those  of  a  small  co*l,  and  this  had  led  observers  who  bad  u^ 
material  at  haiul  for  comparison  to  set  down  cod  aa  one  of  the  iishes  eaten  by  seal^*- 
The  sculpturing  of  the  vertebra-  is,  however,  unbke  in  the  cod  and  iHjllock,  while  utbe^ 
[)arts  of  the  skeleton,  the  otoliths  an*l  portions  of  the  gill  covers,  are  so  eutirelydiffereu^ 
in  the  two  that  no  confusion  is  possible.    There  is  no  evidence  to  show  that  the  seal 
evei-  destroys  more  (ishes  than  he  eats,  or  eats  one  iKUtion  of  a  tish  in  preference  tcF 
atrnther,  reports  of  hundreds  of  tishess  being  seen  with  the  nape  or  throat  bitten  out^  * 
requiring  to  be  supported  by  proof  to  show  that  the  seal  was  the  guilty  party.    Nor 
is  there  anything  to  sliow  that  one  species  of  tish  is  [U'eferred  to  another.     All  is  fish 
that  comes  to  the  fur  seafs  net,  and  the  si>e-cies  which  hapi>ens  to  be  the  most  readily 
taken  is  the  one  which  is  most  abuiidantly  eaten. 

Even  dead  lish  may  be  eaten,  for  Mr*  A,  B.  Alexander  records  having  seen  scabs 
eating  salnuHi  which  had  been  dead  for  several  days,  and  on  one  occasion  the  heiwl  of 
a  Mavrurm^  a  deepsea  tish,  dredged  by  the  AlhatrmSj  was  fonml  later  on  in  the 
stomach  of  a  fur  seal.     Concerning  the  dead  salmon  Mr.  Alexander  writers  as  follows: 

In  Jiino,  Ism,  tbo  Jfhatros*  wnt^  l\  iii^  in  I>iiU'1i  Il:irh«ti%  riui[:Lsk;i,  and  for  ae vera  1  ihiyg  1  bad  l»oi*o 
I'tilhictiuK,  f>hhiifiiuj^  ftiiiixig  otUt^r  ttuii*j»  a  lar^n  uumbi^r  of  aaluion.  After  the  ship's  eatupauy  bjul 
liciMi  HH|i|»lii'tt  rlieru  wm  m  cousideruble  itumber  left^  which  were  placed  in  boxee^  to  be  taken  to 
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The  titost  treqiientfeeiliTig  grouods,  as  indicated  by  the  \og^  of  fielagic  sealers,  lie 
ftim  75  to  150  miles  to  the  soathwjird  and  euistwanl  and  to  the  northward  and  west- 
wflfiiof  the  Pribilofs,  some  little  distance  ontBide  the  1(M>- fathom  line,  or  where  the 
\miUim  of  the  sea  dips  abruptly  downward  from  500  to  5,000  feet.  Few  sealsi  are 
Uken  or  recorded  in  the  comparatively  shallow  waters  to  the  north  and  east  of  the 
w?aI  inlands,  and  although  tliere  are  sorno  indications  that  a  portion  of  the  herd  fre- 
(|[iHjta  this  re^rion  during  the  sumniert  yet  the  nnip  giving  the  distribution  of  the  sesils 
in  Ati^iJ^t  and  8r»pteraber  is  pnwrtically  a  map  of  the  feeding  grounds. 

All  examination  of  the  chart  will  show  that  there  seems  to  be  a  direct  relation 
tieUei^ii  the  UK*  fathom  line  ami  the  localities  where  the  seals  obtain  food,  but  the 
wi)ihti<mH  atVecting  the  feeding  grounds  can  c>uly  be  learned  from  a  long  and  t-areful 
rtudy  of  the  depth  and  temperature  of  the  water  and  set  of  the  currents,  since  these 
tr«  Hie  prime  tact4)rs  in  determining  the  preseiu'e  and  distrilmtion  of  the  minute 
plants  und  animals,  which  may  be  called  food  units,  and  on  which  all  higher  animal 
lite altiniately  depends, 

A»  the  principal  feeding  gronn«ls,  large  as  they  are,  seem  to  lie  witldn  certain 
more  or  less  definite  biniudaries,  it  follows  that  in  going  to  feed  the  traveling  seals  do 
Qotrailiate  from  the  islands  like  the  sticks  of  a  fan,  but  go  ami  come  in  parallel  liues 
or  lauoti.    StilL,  it  should   be  borne  in  mind  that  our   knowledge  of  these  points 

iiid*«  on  the  catch  of  sealers  on  certain  known  dates,  and  the  moveinetits  t>f  the 

111^  Heet  are  largely  determined  by  the  catch  of  a  few  vessels^  since  if  A  and  H 
know  that  C  is  taking  seals  tliey  and  others  do  not  like  to  leave  the  vicinity,  leaving 
»pn)bahility  for  a  possibility* 

Prorn  the  condition  of  the  contents  of  the  stomachs  it  is  apparent  that  everything 
is  swallowed  entire,  a  pollock  18  inches  long  being  bolted,  heiid  and  idl.  This  is 
e\'i«teht  from  the  fact  that  the  bones  of  tbe  head  are  always  present  when  the  iiuan- 
tity of  Ljones  is  large,  but  they  may  be  regurgitated,  t4)gether  with  the  other  bones 
«>f  theaiitei'ior  portion  of  the  body,  leaving  only  the  tail  veitebnc. 

The  judical  ions  are  that  digestion  is  extremely  rapid,  since  even  on  the  feeding 
gtouiuls  it  is  almost  impossible  to  obtiiiu  stomach  contents  snfticiently  well  preserved 
ildmit  of  idcnttficiition  from  external  cliaracters.     Hard  parts — such  as  Ush  bones, 

beaks  and  i-rystalline  lenses  of  the  eyes  of  squids — are  regurgitated  some  thing 
•to'  the  manner  in  which  the  skin  and  Imues  of  mice  are  ejei^tetl  by  birds  of  prey. 
1»  this  manner  the  seals  also  eject  the  small  pebbles  and  (»ther  hard  substances,  such 
Wnkllsand  bones,  uhit'li  they  swallow  for  problematical  purposes;  and  it  is  by  this 

lod  that  the  sea  lion  must  get  rid  of  the  stoncH,  sou>etimes of  large  size,  ^hich  it 

'Iowa  til  eonsidi^rable  quantities.  There  are  plenty  of  tlietuies  as  t*:>  why  these 
^iiitig^  jMc  swallowed  by  sejils,  the  most  reasonable  of  whirli  is  (hat  tliey  are  to  aid 
4}jji'stioii  by  grinding  up  sucli  snbstances  iis  lish  bones  and  the  liard  f>:irt8of  crabs. 
»^^it  while  this  si^ems  plausible  enough  when  ajiplit^d  to  the  sea  lioji,  which  cuts  muny 
^ahs  And  swallows  quantities  of  stones,  some  weighing  2  or  3  pounds,  it  fails  with 
**"©  fur  seal,  }is  this  iinimal  is  not  known  to  U^t^d  npou  crustacca,  and  the  pebbles  found 
^^'ts«tomach  are  of  small  si/e  and  not  mixed  with  food.  Tlie  stomachs  of  nursing 
PVf^are  tjuite  as  liable  to  coutain  i)ebbles  as  are  those  of  adult  seals,  hut  in  this  case 

are  probably  swallowed  instinctively.     On  August  20  a  [mp  was  seen  rucanderiug 

\  Liikaniti,  stopping  now  and  then  to  pick  up  a  pebble;  and  on  the  same  date  a 
PQpiftillof  milk,  was  killed  in  the  water  whose  stomach  contained  13  large  and  20 
5g47_PT  3 5 
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small  pebbles,  the  total  weight  of  which  was  62.299  grams  (2.2  ounces).    M.  Grebnitskr  — rlri 
has  suggested  that  the  i)ebbles  are  swallowed  in  catching  cephaloiKxls,  but  this  i^  ms 
evidently  incorrect  for  several  reasons.    The  squid  preyed  u]»on  by  the  fur  seal  is  r^    ^ 
deep-water  species  and  does  not  cling  to  pebbles,  being  found  near  the  surface;  thc^  me 
pebbles  and  beaks  of  squid  are  not  found  together,  and  the  i)ebble8  occur  in  the  pai^s^^^Bs 
who  are  eating  nothing  but  milk.    The  most  honest  thing  to  say  is  that  we  realli^-  y 
don't  know  why  seals  swallow  hard  substances. 

From  observations  made  by  Mr.  Clark  during  the  season  of  1896,  he  conclude-  ^sss 

that  seals  remain  in  the  water  until  the  food  in  their  stomachs  is  digested,  and  tba t 

this  accounts  not  only  for  the  fact  that  seals  taken  on  land  are  invariably  empty,  bo t 

tor  the  presence  of  the  band  of  swimming  seals  in  front  of  every  rookery.  It  woul^^l 
also  explain  why  females  are  never  seen  to  come  directly  in  from  the  sea,  but  emerge  ^^ 
from  the  fringe  of  idle  seals  along  the  shore,  although  this  seems  rather  due  to  iiid^^- 
rectness  of  character,  since  we  never  saw  a  seal  going  directly  out  to  sea,  altiioug  ~Xi 
constantly  watching  for  it. 

Although  excrement  is  always  to  be  met  with  on  rookeries  and  hauling  prnnnrlrB     ^  « 
it  is  by  no  mciuis  commensurate  with  the  number  of  seals,  while  Mr.  Clark  in  Septei^^-^,- 
ber  and  October  noticed  large  quantities  of  fecal  matter  strewn  along  the  shore  ^^m,  ^\ 
localities  where  the  pups  were  si>ortiiig  in  the  water. 

Bones  of  fishes  or  remains  of  squids  are  also  very  seldom  found  on  land  on  t^^^k^zie 
Pribilofs,  indicating  that  these,  too,  are  rejected  in  the  water,  while  they  are  much  mo  ^«»  -wi 
common  on  the  Commander  Islands  where  the  feeding  grounds  are  not  so  far  from  tZ  ^ftt 
rookeries  as  on  the  American  Islands. 

Although  we  know  little  of  the  food  of  the  fur  seal  south  of  the  Aleutian  IslaiK^^^Bs, 
something  may  be  inferred  from  the  character  of  its  food  in  Bering  Sea.     Sinee  t    —  Mte 
seal  feeds  near  the  surface,  none  of  the  bottom-haunting  fishes  such  as  the  cod  a — ^^  ^d 
halibut,  nor  their  enemies,  can  be  influenced  by  it,  except  so  far  as  their  food  s\ii)\~^:^^f 
may  be  affected  by  the  destruction  of  pollock,  and  it  is  highly  improbable  that  t    X^^ 
cod  fishery  of  Bering  Sea  could  have  been  in  any  way  affe(*.teil  by  the  fur  seal.    S«  *  ^' 
face-swimming  species,  like  the  salmon,  might  ]>ossibly  be  destroyed  in  apprecial>A^ 
numbers  were  the  fur  seal  abundant,  but  as  no  previous  effect  lias  been  reporte^A^ 
althojLigh  it  is  fair  to  say  that  no  study  of  the  subject  was  made  in  the  past,  the  verdict 
for  the  present  must  be — not  proven. 

In  regard  to  the  bearing  of  the  seals  u]>on  fisheries.  Dr.  Stejneger's  remarks  con- 
cerning Bering  Island  are  very  much  to  the  ])oint.     lie  says:^ 

Three  species  of  salmon  {(Jncarhynchus)  ahouud  in  all  the  rivers  on  Bering  Island  and  the  for 
seals  are  not  observed  to  feed  upon  theiu  at  the  mouths  of  these  rivers;  but  the  fact  that  the 
largest  salmon  river  of  the  island,  the  Saranua  Kiver,  is  situated  less  than  7  miles  fnun  the  largest 
rookery,  without  the  seals  coming  over  there  to  feed  upon  the  enormous  number  of  salmon  aaeendiug 
that  river,  is  proof  concluMive.  "  "  *  The  annual  catch  in  that  river  alone  varies  between  20,ac^ 
and  100,000  salmon. 

As  for  the  codfish,  it  is  only  necessary  to  state  that  they  are  common  right  of!'  the  groat  North     * 
Rookery  of  Bering  Island.     On  September  16, 1895,  we  were  anchored  in  10  fathoms  of  water,  lefls  than 
a  mihi  from  Sivutcbi  Kamen,  and  within  hearing  of  the  roar  from  the  rookery.     A  single  cod  line  over 
the  side  of  the  steamer  for  a  couple  of  hours  brought  up  three- fourths  of  a  barrel  of  coilfish. 


>  That,  as  has  been  stated,  anyone  ever  searched  for  excrement  and  did  not  find  it  indicates  very 
poor  powere  nf  observjition  or  of  veracity. 
^  The  Kussian  Fur  Seal  Islands,  p.  70. 
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The  following  shows  the  resalts  of  the  examinatioD  of  the  stomachs  of  273  seals 
taken  in  Bering  Sea  during  the  months  of  Augast  and  September,  and  indicates  the 
number  of  seals  which  bad  eaten  a  given  species : 

Pollock 165  I  Cod... 1 

Squid 163     Wolf  fish 1 

Seal  fish 84     Octopus 1 

Salmon 18'  Unknown 2 

Lamprey 6  I 

Cottoid 5 


Total 446 


The  following  is  tbe  total  amount  of  food  known  to  have  been  eaten  by  100  seals 
during  the  months  of  August  and  September  in  Bering  Sea: 

SmaUsea]  fish 568 

Squid ■ 324 

PoUock 261 

•    Salmon 10 

Sundry 10 

TotJil 1,163 

The  various  combinations  of  species  made  by  tbe  same  100  seals  are  shown  as 
follows,  which  may  be  called  the  seals'  bill  of  fare: 

Pollock  only 41  i  Pollock,  squid,  and  seal  Ash 1 

Squid  only 2  .  Pollock,  squid,  and  lampray 

Salmon  only 1  '  Pollock,  squid,  and  salmon 

Seal  fish  only 1  j  Pollock,  salmon,  and  seal  fish 

Pollock  and  Hquid 22  |  Pollock,  squid,  and  octopus 

PoUock  and  salmon 3  j  Squid  and  seal  fish 6 


Pollock  and  seal  fish 3 

Pollock  and  cod 1 

Pollock  and  wolf  fish 1 


Squid,  seal  fish,  and  salmon 1 

Total 100 


The  following  objects,  certainly  not  taken  for  food,  have  been  louud  iu   the 
stomachs  of  seals,  young  and  old : 

Ascidians.  I  Dead  gastropodti,  in  fragmeuts. 

Hermit  crab,  EupaguruH  hrandti,^  Openrula  of  lAtorina, 

Idolea  ochotenttiH.  ^  Bones  of  pup  seal. 

Anonyx  nugax. 
Dead  shells  of  Buccinum, 
Dead  barnacles,  in  fragments. 


Pebbles  of  lava. 
Fragments  of  kelp. 
Buckshot,  a  single  example. 


It  is  evident  that  these  things  are  not  swallowed  haphazard,  but  are  selected 
with  considerable  care  from  among  the  articles  strewn  along  the  shore,  and  that  a 
I)reference  is  exhibited  for  rounded  objects.  This  is  shown  by  the  fact  that,  as  a  rule, 
only  articles  of  one  kind  are  found  in  one  stomach,  although  seals  do  not  discriminate 
between  fragments  of  barnacles  and  fragments  of  gastropods.  Moreover,  pebbles  of 
serpentine  and  chalcedony  are  now  and  then  found  on  the  hauling  grounds  under 
conditions  indicating  that  they  were  brought  there  by  seals,  while  the  pup  seen 
gathering  pebbles  on  Lukanin  did  so  with  great  care,  by  no  means  taking  the  first 
that  came  to  hand.  The  most  striking  example  of  this  discriminative  selection  is, 
perhaps,  shown  l)y  the  pup  which  had  swallowed  a  buckshot,  while  the  chance  of 
finding  such  a  thing  must  be,  at  a  g»:9ss,  about  one  in  a  million. 


'  Probably  taken  with  tbe  dead  sheUs  of  Buccinum, 
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v.— MENTAL  TRAITS  OF  THE  PRIBILOF  FUR  SEAL 


By  FftKtJKKic:  A.  l^ncAs. 


T^fleeii  years  ajro^  wh«ii  my  acqiiaiiitaiice  with  the  fur  Beal  was  solely  through  the 
mediuui  of  book»»  I  wrote:  *^  Animals  which  witness  the  killiu^^  of  their  young  with 
ijidi0eii*rji-G,  do  not  try  la  i'srajje  frottj  danger  theiimelves,  ainl  triiiujuilly  rtiiiiain  in  a 
locality  where  htiiulreds  of  tl»eir  kind  are  daily  slaughtered  do  not  seem  remarkable 
far  their  rutelligeiiee/'  To-day,  after  a  careful  study  of  the  behavior  i»f  the  seal  hi 
tb©  fiekL  there  seema  to  be  no  reason  to  retraet  anything  of  this.  The  fur  seal  is  a 
creature  ijf  strong  instincts,  hut  little  intelligence*  Tlie  ineehatiifal  fuiictions  of  life 
are  ptTfurmed  to  perfection,  but  it  is  sehloni  guilty  of  an  aet  requiring  reason. 

By  iutellert  or  intelligence  in   this  senst?   is  meant  the  power  to  choose  among 

iUfleretit  possible  courses  of  action.     The  external  inHnences  and  internal  impulses 

jjnwiiice  certain  itnpressif»ns  en  the  nervous  system  of  Mn*  aninjal.     By  the  automatic 

jiistinet  the  response  wtdeh  follows  is  directly  related  to  the  cause,  and  there  is  no 

ciioice  among  resixjuses.     80  umeh  intluence,  so  uiuch  rebound.     Hy  the  operations  of 

instinct  each  individual,  in  given  conditions,  wmII  act  just  as  any  other  individual  will. 

Intellect,  bijwever,  implies  individuality.     One  animal  will  chiKJse  to  do  this,  another 

that,  adapting  action  to  the  special  needs  or  circumstances*    A  fur  seal  will  do  what 

his  ancestors  have  had  to  do  to  perfection-     If  he  is  led  to  do  anything  else  he  is  dazed 

nud  stupid.     For  these  reasons  our  exi»erinienls  in  better  methods  of  culling  killable 

Is  by  Bending  the  herd  through  a  wooden  chute  w^ere  not  snccessfuL     The  most 

tperieiieed  bulls  would  beat  their  noses  against  a  door  closed  belbre  them  if  one 

fore  them  had  been  seen  Ui  {lass  through  it.     That  one  door  was  shut  and  another 

tofiened  is  beyond  their  comprehcnsiiUi. 

When  not  engaged  in  the  pcrfornmnce  of  the  more  mechanical  functions  of  life 
becoDdnet  of  the  fur  seal  is  marked  by  a  most  exasperating  indirertnesSj  and  in 
[tiiatty  ways  they  remind  oiic  of  Kiplings  description  of  the  Banda  Log,  startiitg  to  do 
>iie  thing  and  ending  liy  doing  another.     A  seal  coming  ashore  to  nurse  her  pup  will 
(tarry  by  the  wayside  to  doze  and  scrat^Ji,  calling  at  intervals  tor  the  young  one,  often 
ting  half  an  hour  to  progress  a  hundred  yards  or  so.    This  is  not  because  cows 
not  allow  pups  to  nurse  them  when  wet,  for  pups  w^ere  seen  nursing  cows  just 
Ifrom  the  water,  but  because  the  fur  seal  is  indirect  by  nature.     Just  so  in  no  instance 
kSeal  observed  to  go  directly  out  to  sea  to  feed  or  directly  to  return.     Day  alter 
^§tB$J&  were  seen  to  enter  the  water;  day  alter  day  tiiey  were  seen  to  come  out  of 
to;  but  ill  each  case  the  individual  was  lost  in  or  emerged  from  the  mass  of  seals 
Kmcirting  along  the  margin  of  the  rookery,^ 

^  'Mr.  Clark,  im  notvd  elsewbere,  coiifticlerx  tbiH  to  tiA  due  to  the  fact  that  suals  reiuahi  in  tlie  water 

OJitjJ  f^oU  li**«  di^e*t««l ;  but  while  thin  w»*ulil  art'oiiiit  far  tb**  lingering  of  retnrniug  fli*iLl*»  il  wnnkl 
accoiitit  fof  ih«5ir  delay  in  going. 
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The  fact  that  the  far  seal  acts  by  instinct  and  not  by  reason  makes  it  possible 
for  man  to  nse  tbe  far-seal  herd  to  his  own  advantage,  and  to  treat  it  mncl 
as  he  woald  a  herd  of  cattle,  with  the  advantageoas  exception  that  he  is  neithei 
obliged  to  feed,  water,  nor  look  after  its  welfare.  Its  instincts,  however,  sharpenec 
by  long  years  of  nataral  selection,  and  aagmented  by  the  camalative  effects  o 
heredity,  in  most  ways  sapply  the  place  of  reason  and  are  an  offset  for  its  natara 
stapidity. 

Among  the  strongest  of  these  instincts  is  the  homing  instinct,  which  yearly  lead, 
the  seals  back  to  the  rookeries  and  directs  them  to  the  feeding  groands,  and  so  stronj 
has  this  instinct  become  by  long  caltivation  that,  as  with  the  great  aak,  nothing  shor 
of  extermination  will  drive  the  seals  from  their  rookeries.' 

The  seals  retarn  to  the  rookery  grounds  of  the  Pribilof  Islands,  not  becanse  thei 
have  the  least  idea  that  they  will  there  find  protection,  but  simply  because  the: 
homing  instinct  leads  them  to  do  so.  They  have  returned  just  as  regularly  an 
persistently  to  liobben  Island  and  to  their  Antarctic  breeding  groands,  where  evea 
seal,  big  and  little,  is  relentlessly  slain.  Their  ''bump  of  locality"  is  greater  tha 
their  reasoning  iK)wer.  Conversely,  the  female  seals,  which  are  never  disturbed,  a^ 
just  as  much  afraid  of  man  as  are  the  bachelors,  whose  ranks  are  thinned  by  annia 
slaughter.  The  experience  of  a  score  of  years  has  not  taught  them  that  so  far  as  ma 
is  concerned  they  are  quite  safe  when  on  shore. 

Just  so  this  instinct  of  locality,  coupled  with  gregariousness,  brings  the  sec 
released  from  a  killing  back  to  the  hauling  grounds,  when  a  more  intelligent 
distrastful  creature  would  forsake  the  place  entirely.  The  same  causes,  plus  t:^ 
instinctive  desire  to  get  somewhere  near  the  rookeries,  bring  the  bachelors  to  ft 
vicinity  of  the  breeding  grounds.  Time  was  when  the  rookeries  were  so  large  i^: 
occupied  the  water  front  to  such  an  extent  that  access  to  the  territory  at  the  rear  ^w 
restricted  and  vast  numbers  of  seals  were  forced  to  haul  elsewhere.  The  eai'liest  msi 
of  the  islands  show  that  then,  as  now,  breeding  and  hauling  grounds  were  contiguo^i 
although  then  the  number  of  bachelors  was  so  vast  that  only  a  small  portion  of  tlic 
could  approach  the  frontier  of  the  breeding  grounds,  and  a  very  close  approach 
prevented  by  the  picket  line  of  waiting  bulls. 

The  gregarious  nature  of  the  s^als  is  extremely  strong,  not  only  leading  them  t 
herd  together,  but,  like  sheep,  to  follow  one  another  blindly,  regardless  of  where  tbej 
may  be  going,  seeking  safety  or  hurrying  to  the  killing  gang  without  the  slightest 
hesitancy.  One  morning  on  Zoltoi  bluffs  a  seal,  startled  by  the  approach  of  a  party 
on  the  way  to  the  reef,  plunged  over  the  edge  of  the  bluff  to  the  rocks,  16  or  20  feet 

'  In  many  ways  the  caeu  of  the  fiir  Beal  reHemblen  that  of  the  great  ank;  both,  wben  discovered 
were  animals  of  limited  distribution,  contined  to  small,  uninhabited  islands,  and  both  eviikccd  th* 
utmost  tenacity  in  clinging  to  their  breeding  grounds.  One  might  suppose  from  much  that  has  bee 
written  that  there  was  some  occult  reason  why  the  fur  seal  was  found  only  on  the  Pribilof  Island 
out  of  all  those  that  skirt  the  Alaskan  coast,  and  that  those  islets  alone  had  the  necessary  conditioi 
of  climate  to  suit  the  fur  seal.  As  a  matter  of  fact  there  is  nothing  mysterious  in  the  matter,  for  tl 
seal,  like  the  great  auk,  was  probably  exterminated  by  prehistoric  man  in  every  place  that  w; 
accessible. 

The  fur  seal  family  is  one  of  great  a<laptabiltty,  and  its  members  thrive  not  only  in  the  cold  ai 
wet  of  hi^h  latitudes,  but  under  the  burning  sun  of  the  Tropics;  climate  has  little  effect,  provided  t' 
species  can  breed  in  peace.  But  a  creature  which  comes  on  shore  to  breed  and  passes  a  qaarter  tc 
third  of  its  life  on  land  is  particularly  liable  to  the  attacks  of  man,  and  uncivilized  man  is  no  mc 
carefal  to  protect  breeding  animals  than  his  civilized  relatives. 
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Sow.  The  iieiglibonnfx  seals  imniecliately  started  to  follow,  jiud  before  the  iisitives 
(tMjld  turn  theiii  buck  several  liad  gone  headlong  after  their  lejuler,  heed  lens  of  the 
fiK^ttbat  the  way  was  open  in  another  direetioiu 

Nothing,  perhaps,  shows  the  low  grade  of  the  seal's  intellect  and  the  inability  to 
tliink  for  theii  I  selves  so  well  as  their  behavior  during  the  drives  and  on  the  killing 
gTimnils.  and  it  was  a  constant  sfKirce  fif  woinleroieut  to  see  i5()0  or  1,01K>  seals  shudling 
ftkmg,  guided  and  eon  trolled  by  at  the  most  tive  men. 

It  is  not  docility  which  keeps  the  long  i»roeessioo  together, but  gregariousness,and 
lilt?  fear  of  1jeii»g  left  behind.  A  single  yearling  may  delay  a  killing  for  five  minutes, 
gripping,  snarling,  and  charging  at  the  skinners  aud  killers,  baton  the  drive  the  idea 
iifescajM?  never  occurs  to  a  seal,  for  all  his  energies  are  devoted  to  keeping  up  with  the 
i*tht*rs.  On  August  20  two  old  bulls  weie  killed  for  sj*eeinrens,  and  in  order  to  save 
tiiebhor  of  *•  backing"  their  skins  and  skeletons  to  the  village,  the  entire  lot  then  on 
Zolloi  Blttfls  were  driven  by  Judge  Crowley  and  the  ever- ready  Jake,  with  a  little 
Hstanee  from  myself.     There  were  5U  old  bulls,  TiO  half  bulls,  and  lOt)  bachelors  of 

led  sizes,  and  it  was  an  astonishing  sight  to  see  all  these  huge  brutes  Ileeing 
frtim  three  men,  when  any  ojie  bull  could  have  ilriven  tlie  drivers,  and  windd  have  done 
i»a  month  previ<msly.  But  a  Ttionth  pievious  tlm  breeding  instimd  was  predondnant 
Ulhe exclusion  of  all  others,  anil  not  only  was  foar  banished,  but  hunger  and  fatigue 
were  uii heeded. 

The  gregarious  nature  of  the  seals  Avas  curionsly  illustrated  by  their  diKposition 
about  HutchiriSfUiH  Hill,  in  August,  or  after  the  rookeries  had  expanded  and  the  seals 
n»tire(l  far  from  the  water.  While  there  was  ample  rnoni  for  ten  linn.\s  the  nntnl>er 
uf^ealh  jiresent  to  sprawl  out  in  comfort,  they  were  gathered  int<j  numerous  dense 
uiast^s  with  wide  stret^ches  of  bare  grouiul  in  which  the  Burgomaster  gulls  walked  up 
}uhI  down,  picking  at  the  eyes  of  dead  pups* 

l\n^  smell  of  blood,  particularly  of  that  of  their  own  species,  ins|ijres  feiir  or  anger 
innMMit  animals,  since  they  associate  its  presence  with  danger  to  themselves  or  others, 
but  with  the  fur  seals  it  seems  to  do  neither,  and  the  animals  turned  loose  trom  a 
killiug  will  trample  over  the  l>odies  of  the  slain  and  pause  to  rest  50  or  100 
y»rd«  iiway,  with  their  flippers  wet  with  the  blood  of  their  cornrades.'  It  frequently 
UjijieiKHl  while  dissecting  juips  on  the  rookeries^  that  the  bulls,  after  all  was  quiet, 
i»p|>r(j;u»hed  very  (Ooscly,  stnnetitnes  a  little  too  close  for  ctmifort,  and  on  one  or  two 
itct-aRioiis  dis8ecte«l  pu|j  carcasses  were  thrown  at  them,  both  to  drive  the  bulls  away 
J^inlUiscc^  what  the  etlect  would  be.  In  no  instance  did  the  body  of  a  pup  have  any 
'Hon'  ellect  tlian  a  pelible  or  a  bit  of  wood,  the  hull  snitled  at  the  onejust  as  he  did  at  the 
*"li»er,  hut  so  long  as  the  l>lood  was  not   his  own  it  was  a  matter  of  little  cooseqiiencc. 

Kven  had  the  blood  con»e  from  himself  it  is  doubtful  if  the  bulTs  behavior  would 
liave  been  different,  for  not  one  of  Cooper's  Indians  could  be  more  inditlerent  to  pain 
rtaii  the  wlnde  tribe  of  fur  seals — bulls,  cows,  and  pups.  The  bulls  give  and  receive 
^fct^mast  savage  bites  without  tlincliing,  and  cows  do  not  show  the  least  sign  of  pain 
^I'eii  pulled  about  and  torn  by  their  lords  and  masters,  and  on  no  occasion  was  any 


Ut  ui  qtute  likely  that  thia  1b  dut»  to  the  iiim.^Bsaiit  fi^btin^  iimotijr  n  ml  oh  ami  iii:iu)iui;  of  the 
■•**■!«)  by  the  linlli,  wountls  lieing   ^o  tinriK^rouB  iiiirl  bloo*l    Ht»    friJL'ly  ftpiUcMl    that  the  seals  are 
•^ciwtoiiMHl  to  it. 

'Umust  be  bornti  in  niiiirl  tbat  tfiiH  waiH  ;ifti^r  ilio  brtuikiiig  up  of  ilie  liaruniH,  wht*ii  vn^nia  of  all 
klftii^  ^ {«(•(,  nH>re  or  leas  iiit<.Ttiittigltid«  uiul  iiiaiiy  biiUB  wrTti  roniuiiig  nnvunil  bniking  U*r  <*«]<1  cowe. 
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auimal  seen  to  lick  a  wound.  lu  oue  of  the  rookery  battles  a  bull  seized  another  by  hia 
neck  and  held  him  for  at  least  a  full  minute,  while  the  bitten  bull  looked  complacently 
heavenward  without  as  umch  as  moving,  until  he  suddenly  countered  on  his  adversary 
and  grasped  him  by  the  throat.  Not  only  do  seals  appear  to  be  indiflerent  to  pain, 
but,  provided  an  object  is  motionless,  they  seem  quite  as  indiii'erent  to  disagreeable 
sights  and  e<iually  unpleasant  smells.  They  walk  over  and  about  the  dead  and 
decaying  cai*casses  on  the  rookeries  and  lie  down  to  sleep  among  them  without  giving 
them  the  least  attention,  caring  so  little  that  a  cow  was  seen  dozing  x>eacefully  witL 
her  head  all  but  pillowed  on  the  bloated  body  of  a  pup. 

The  stolid  behavior  of  the  seals  on  the  killing  grounds  has  been  remarked  bn 
Elliott,  and  pitiful  tales  of  their  mad  fright,  being  crazed  by  the  sight  of  thei: 
slaughtered  companions,  and  frantic  efforts  to  escape  are  utter  rubbish.  The  behavior 
of  the  first  seal  turned  loose  determines  the  behavior  of  the  rest  of  the  herd.  If  h 
hurries,  the  others  hurry,  and  each  one  eggs  on  the  other;  if  he  stops  to  rest,  al 
subsequently  rejected  stop  to  rest. 

There  is  no  doubt  that  the  seals  are  frightened  when  driven  up  to  the  clubbers 
but  they  have  just  as  much  fear  of  the  boy  who  is  guarding  one  side  of  a  group  c 
1,000  seals  as  they  have  of  the  men  who  are  about  to  knock  them  or  their  companiotz: 
on  the  head.  Their  fear  is  instinctive  and  irrational,  and  is  not  due  to  any  reasonlm 
process  or  any  dread  of  what  is  to  come.  It  is  largely  caused  by  the  discomforts 
being  crowded  together.  So  little  true  fear  do  these  beasts  possess  that  the  seals  = 
a  i)od  before  the  killers  will  snap  at  each  other  just  the  same  as  if  they  were  beii= 
crowded  by  their  neighbors  in  the  hauling  grounds.  So  far  from  being  crazed  mm 
fright,  when  turned  loose  they  are  as  liable  as  not  to  stop  within  50  yards  of  the  killir~ 
and  there  rest  and  scrateh  for  half  an  hour,  complacently  watching  the  others  beim 
clubbed  to  death. 

The  seal  is  not  intelligent  enough  to  be  superstitious,  as  is  the  case  with  the  dc: 
and  horse;  the  source  of  his  fear  must  be  real  and  tangible,  and  he  never  imagines  a 
enemy  in  stick  or  stone  or  other  motionless  object,  unless  it  stands  up  above  the  sW: 
line  and  suggests  a  man.  The  only  i)ossible  exception  to  this  is  when  he  is  wakened 
from  a  sound  sleep,  when,  like  other  unreasoning  creatures,  his  first  idea  is  to  run. 
On  such  occasions  a  veritable  stami>ede  may  occur  if  a  number  of  seals  are  together, 
ibr  the  scuttling  of  one  rouses  the  other,  and  each  urges  his  neighbor  on  to  tly.  Mr. 
Clark  noticed  a  most  curious  incident  on  Gorbatch,  where  a  stampede  was  immi 
nent  because  a  few  seals  near  the  water,  aroused  by  the  breaking  of  an  unusually 
large  wave,  start-ed  up  in  alarm  and  in  turn  communicated  their  fright  to  the 
surrounding  herd. 

If  love  of  offspring  be  indicative  of  intelligence  the  fur  seal  may  be  considerec 
as  very  low  in  the  intellectual  scale,  for  it  is  not  probable  that  among  the  highe] 
vertebrates  there  is  another  which  evinces  so  little  affection  for  its  young  and  is  si 
heedless  of  its  welfare.  During  our  visits  to  the  rookeries  there  were  naturally  man^ 
cases  in  which  mother  and  pup  were  startled  by  our  approach,  and  in  every  instane 
save  one  the  alarm  shown  by  the  cow  was  evidently  for  herself  and  not  for  her  offspring 
since  she  never  stopped  to  defend  her  young  one,  but  sought  safety  in  flight,  leaviuj 
the  pup  to  care  for  itself  as  best  it  might.  Similarly  when  a  rookery  is  stampeded  b; 
the  exit  of  a  vanquished  bull,  or  when,  later  in  the  season,  a  band  of  seals  is  fiightenei 
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from  any  eaase  it  is  a  case  of  sauve  qui  peut,  every  seal  for  himself  or  herself,  no 
matter  what  happens  to  the  next  one. 

The  mother  takes  little  or  no  interest  in  her  offspring,  unless  it  be  immediately 
after  birth,  and  here  my  own  experience  is  limited.  The  cows  are  said  to  lift  the 
newly  born  pups  out  of  uncomfortable  or  dangerous  places,  but  the  few  seen  during 
the  saminer  of  1890  seemed  to  evince  little  regard  for  the  welfare  of  their  offspring, 
and  if  a  pup  with  the  placenta  still  attached  became  caught  in  the  rocks  the  mother 
nmply  looked  at  it  and  left  it  to  do  the  best  it  could. 

A  curious  instance  of  lack  of  care  and  lack  of  intelligence  was  noted  by  Mr. 
Clark,  who  found  a  pup  whose  abnormally  large  umbilical  cord  had  caught  among  the 
rocikS  and  held  him  fast.  It  had  never  occurred  to  the  cow  to  bite  through  the  cord 
and  release  her  offspring,  although  the  size  of  the  pup  indicated  that  it  had  been  there 
some  time.  On  the  other  hand,  the  condition  of  the  young  seal  showed  that  it  had 
been  well  fed,  for  nursing  comes  by  instinct  and  calls  for  no  display  of  reason.  When 
the  umbilical  cord  was  severed  toe  pup  staggered  away,  almost  unable  to  walk 
tluroagh  having  had  no  previous  experience  in  that  line. 

The  cows  do  pay  some  attention  to  their  pups  while  nursing,  and  will  often  search 
long  and  carefully  for  their  own,  nosing  among  the  pods  of  sleeping  pups;  but  here 
again  it  must  be  remembered  that  the  discomfort  caused  by  the  distension  of  the 
adder  is  a  stimulating  cause,  and  that  the  cow^s  motive  is  not  entirely  unselfish.  But, 
again,  a  female  will  content  herself  with  simple  bleating  for  the  pup,  and  if  he  does 
not  come  will  climb  on  a  stone  and  go  to  sleep  with  the  utmost  tranquillity.  Now  and 
tbeu,  however,  one  sees  a  touch  of  human  nature  among  the  seals,  as  when  a  cow 
deliberately  bit  two  pups  for  the  apparent  reason  that  her  own  offspring  did  not 
respond  promptly  to  her  call,  and  when  a  defeated  bull  consoled  himself  by  biting  a 
cow.  The  comfort  of  the  pup  is  of  little  moment  to  the  cow;  her  own  comfort  is  a 
mach  more  important  matter,  and  she  will  lie  in  the  water  where  the  youngster  is 
Mbmerged  by  every  heavy  sea,  or  on  a  stone  where  the  pup  can  scarcely  reach 
ber,  without  the  least  concern.  A  cow  just  in  from  sea  came  to  the  head  of  ^'the 
ilide,^  followed  by  a  very  hungry  pup,  and  then  climbed  on  a  high  stone  and  lay  down. 
The  pup  tried*  in  vain  to  follow,  for,  standing  on  his  hind  flippers,  his  nose  reached 
only  to  the  top  of  the  rock,  and  there  he  stood  bleating  for  something  to  eat.  The 
notlier  looke<i  over  the  edge  as  much  as  to  say,  "  I'm  sorry  for  you,  but  really  I  can 
<lo  nothing,"  and  then  lay  down  again.  She  did,  a  little  later,  descend  from  her  perch, 
'  bat  not  finding  a  place  to  suit,  returned  in  five  minutes,  and  at  the  end  of  half  an 
hoar  was  dozing  comtbrtably,  while  the  pup  still  stood  on  his  hind  legs  expostulating 
in  vain. 

As  for  the  cow  taking  sufficient  interest  in  her  offspring  to  teach  it  to  swim,  or  in 
•V  way  to  care  for  itself,  this  is  the  sheerest  nonsense.  The  seals  are  firm  believers 
in  the  doctrine  of  laissez  faire^  enforcing  their  principles  with  tooth  and  flipper. 
livery  seal  looks  after  itself,  and  death  promptly  overtakes  the  hindmost. 

At  first  glance  the  sea  lion  might  seem  less  intelligent  than  the  fur  seal;  but  in  all 
'ncntal  attributes  the  latter  compares  unfavorably  with  his  big  relative,  who  Is  social 
^d  affectionate  in  its  disposition,  and  wary  by  nature.  The  sea  lions  breed  earlier  in 
the  season  than  the  fur  seal,  so  it  was  not  our  privilege  to  witness  their  behavior  at 
^  time;  but  in  August  bulls,  cows,  and  pups  haul  out  together  in  perfect  amity, 
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althoagh  the  yoniig  males  seem  to  keep  somewhat  by  themselves,  and  there  appeared 
to  be  none  of  the  snapping  at  one  another  which  is  so  characteristic  of  the  fiir  seals. 

The  females  api)ear  to  take  an  affectionate  interest  in  their  offspring,  and  even 
when  weaned  the  pups  hanl  out  beside  their  mothers  and  accompany  them  from  place 
to  i)lace,  and  in  one  instance  a  pup  was  seen  resting  on  the  shoulders  of  a  female 
while  she  swam  a  short  distance.  When  meeting,  old  and  young  freciuently  rub  uoses, 
and  occasionally  the  mother  talks  to  the  young  by  swaying  her  head  up  and  down 
and  at  the  same  time  slightly  from  side  to  side.  Just  what  this  signifies  it  is  difficult 
for  us  to  understand,  but  it  evidently  means  something  to  the  pup.  When  alarmed 
the  sea  lions  cluster  together,  as  they  also  do  for  purposes  of  sport,  for  they  are  fond 
of  playing  in  the  water,  diving  or  lying  on  one  side,  splashing  with  the  exposed  flipper, 
much  after  the  manner  of  a  sportive  humpback  whale.  If  frightened  from  a  haoling 
ground,  the  sea  lions  are  slow  in  returning,  swimming  back  and  forth,  surveying  the 
ground  and  sniffing  the  air  for  the  presence  of  suspected  danger.  They  also  express 
their  disapproval  of  intrusions  by  loud  growling,  and  if  one  is  shot  the  immediate 
members  of  the  herd  become  much  excited  and,  although  keeping  at  a  safe  distance, 
swim  about,  and  by  their  conduct  and  roars  clearly  express  their  fear  and  anger.  All 
in  all,  though  at  first  sight  api)earances  are  against  him,  the  sea  lion  is  intellectoally 
much  above  the  fur  seal. 

The  great  redeeming  feature  of  the  fur  seal's  character  is  its  playfulness  when 
young,  for  few  animals  seem  to  enjoy  life  so  well  as  the  rollicking  pups  and  young 
bachelors.     But  here  again  it  is  necessary  to  curb  our  imagination,  and  to  remember 
that  while  the  young  seals  undoubtedly  do  derive  a  certain  amount  of  enjoyment  ftom 
their  sports,  very  much  of  what  strikes  us  as  mere  play  is  in  reality  dawning  instinct 
The  sporting  of  seal  pups  foreshadows  the  time  when  their  very  lives  will  dei)endon 
the  ability  to  capture  food  for  themselves,  and  the  playful  wrestling  contests  in  which 
they  perpetually  engage  are  mere  hints  of  future  fierce  battles  among  bulls.    Year- 
lings do  not  round  up  harems  of  pups  with  the  reasoning  care  that  a  child  bestows  on 
her  dolls,  but  because  centuries  of  heredity  have  caused  this  instinct  to  be  developed 
long  before  it  serves  any  practical  purpose.    And  this  acting  by  instinct  is  the  key- 
note of  the  seal's  chanicter;  the  mind,  like  the  body,  lias  been  molded  by  natural 
selection  acting  on  the  mass,  so  that  one  seal  behaves  like  another  and  knows  just  as 
much  as  another,  and  no  more.    It  is  a  creature  of  instincts  and  not  guided  to  any 
great  extent  by  reason.    As  it  hiw  done  in  the  past  so  it  will  do  in  the  future.    Its 
habits,  being  formed  by  the  slow  process  of  natural  selection,  can  change  but  slowly, 
hence  the  fur  seal  is  not  likely  to  alter  its  habits,  or  to  adapt  itself  to  changes  in 
surrounding  conditions.     It  may  be  exterminated,  but  it  will  not  leave  its  breeding 
grounds,  and  the  last  seal  will  come  calmly  on  shore  to  be  knocked  in  the  bead. 


B^WRnfiWCTBacnil^BHHIBBlRrsiibiiiittcd  to  tlie  Piiris  tiibuTiiil  tiinat  liave 

ruck  with  iJii^  great  tliverwity  of  8iiit6iiu*iit8  rogrardiiig  tb©  «leaili  mtc  artjong 
id  partitntlatiy  arnoiijij'  youn^  seals,  for  it  was  positively  asaertod  and  cjtiite  an 
ly  denied  that  miinliors  of  seal  pops  died  annually  i>rit>r  to  tho  1st  of  Augiiat, 
of  these  rxinHirtiii^  *statt'inents  it  was  obviously  ni'  |j^rt'at  hni)oi"tanre  to  asccr- 
t  only  the  yuniber  of  jnips  whJrh  died  before  the  eoTiimeneemeiit  of  |>e1agjc 
but  the  (causes  whit^h  led  to  their  death.  Every  t5l!ort  was  therefore  made 
II  information  on  thesis  points^  and  this  porticni  of  the  rei>ort  may  be  safd  to 
tit  the  results  of  the  observations  of  all  members  r>f  the  various  eom missions. 
,  was  made  of  tlie  dead  jinps  as  early  in  Anji^nst  as  eirtaimstunees  would  admit, 
atopsies,  reeorded  further  on,  were  perfornieil  on  as  many  bodies  as  were 
itly  well  preserved  to  allow  of  its  being  dont^ 

is  not  pretended  that  tliere  may  not  be  many  more  diseases  among  seals  and 

lore  causes  for  tlieir  death  than  are  herein  set  forth,  but  the  intent  of  this 

is  t^  show  what  we  actually  know  abtuit  these  matters.     There   has  lieen 

to<J  much  theory  and  enlijely  too  little  observation   and  reeord  of  faets  in 

f  of  the  fur  seal,  and  it  is  mere  idle  sjieeulation  to  say  from  what  diseases  they 

r  might  not  die.     It  seems  to  have  been  ixenerally  eonsiehTcd  tliat  the  death 

ong  pup  seals  was  low,  the  chief  destruction  being  caused  by  surf  and  killer 

Photographs  taken  by  Mr.  Macoun  in  IHOl  and  1802  (see  PL  XVI),  Iniwever, 

that  on  some  portions  of  Tolstoi  and   l*olovina  there  were  certainly  large 

■8  of  dead  pups  far  above  the  surf  umrk  which  had  pei'ished  long  lietbre  tlic 

of  August  and  before  the  elfeets  of  pelagic  sealing  could  be  felt.     It  therefore 

>au  interesting  (iuestioii  whether  or  not  there  was  any  reason  why  tln.^  deaths 

©rookeries  should  be  more  numerous  than  elsewhere. 

fto  the  1st  «>f  August  it  was  not  only  impossible  to  enter  the  breeding  ;:rouuds, 
[)i>ssible  to  api»roaeh  them  very  closely,  not  so  much  from  the  danger  of 
dmg  the  rookeries  as  from  the  danger  of  being  stampeded  by  angry  bulls.  By 
:  8  the  rookeries  had  ojMMied  out  somewhat,  the  seals  having  largely  drawn 
om  the  water,  and  on  that  date  the  dead  pups  mt  Kitovi,  Lukanin,  and  the 
ere  counted.  It  was  no  easy  matter  to  enter  a  rookery  ev^en  on  that  date,  and 
red  much  skill  in  dodging  active  and  angry  bulls  and  a  cautious  collecting  of 
with  long  gad's  to  make  the  count  complete  and  to  gather  any  subjects  tit  for 
ion.  While  the  result  of  this  count  was  «ur|»risiug,  Ija*!-!  dead  juips  being 
0  1H90  on  the  three  rookeries  named,  the  iMuiuts  of  Poloviua,  made  on  August 
of  Tolstoit  made  ou  August  1-,  were  still  ujore  startling,  revealing  as  they  did 

15 
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tho  preseuce  of  635  dead  on  the  one  and  1,895  on  the  other,  the  level  sands  of  Tolstoi 
being  ho  strewn  with  bodies  as  to  saggest  a  battle  field  after  some  hotly  oontostel 
encounter.    See  Plate  XVII. 

The  first  very  evident  fact  regarding  these  dead  seals  was  that  the  vast  m^jorit; 
had  been  a  long  time  dead,  some  bodies  being  swollen  and  distorted,  while  the  fla^ 
tened,  hairless  condition  of  others  bore  testimony  not  only  to  the  length  of  time  tbcj 
had  been  dead,  but  to  their  ruthless  trampling  beneath  scores  of  shuffling  feet  The 
early  date  at  which  many  had  died  was  apparent  from  the  numerous  instances  in 
which  the  umbilical  cord  was  still  attached  to  the  body,  indicating  that  the  little  M- 
lows  had  been  killcil  shortly  after  birth.  The  length  of  time  that  most  had  been  dead 
was  also  well  shown  by  the  small  proi)ortion  available  for  dissection,  for,  althon^ 
every  etlbrt  wiis  made  to  obtain  as  large  a  number  as  possible,  only  103  were  obtained 
on  8t.  Paul  in  189G  between  August  0  and  August  14,  and  not  one  of  the  735papi 
found  dead  on  St.  George  was  dissectible. 

The  next  very  obvious  fact  was  the  large  number  of  bodies  lying  on  level,  unob- 
structed patches  of  ground  where,  earlier  in  the  season,  the  breeding  seals  had  been 
densely  massed,  and  where,  as  on  Tolstoi,  Zapadni,  and  Poloviua,  there  had  heen 
much  fighting  and  confusion,  liocky  slopes  were  comparatively  free  from  dead,  and 
there  were  fewer  still  on  rookeries  comi)osed  of  water- worn  bowlders,  as  are  the  liSgoon 
and  Zapadni  Beef. 

The  dii*ect  relations  betwiH^n  the  character  of  the  ground,  the  numbers  of  breed- 
ing seals,  and  the  number  of  dead  pups,  and  the  fact  that  many  of  the  more  receutly 
dead  were  bruised,'  seemed  to  point  to  the  trampling  of  the  larger  seals,  and  esiKHnally 
of  the  bulls,  as  the  cause  of  death.  This  inference  was  apparently  sustained  by  tbe 
invariable  verification  of  predictions,  based  on  a  (careful  study  of  the  first  rookery  m 
ited,  as  to  the  rookeries  or  parts  of  rookeries  on  which  dead  pups  would  be  found  most 
numerous,  and  in  the  preliminary  report  of  1896  it  was  stated  that  deaths  among 
young  pups  were  almost  solely  due  to  trampling. 

However,  in  dissecting  the  pup  penned  up  and  allowed  to  starve,  a  few  small 
nematodes  were  found  in  the  small  intestine,  and  as  this  young  seal  was  nursing,  and 
in  c^)nse()ueni'e  they  could  not  have  been  obtained  from  fish,  the  parasites  were  pre 
servwl,  and,  with  other  specimens,  submitted  to  Dr.  C.  W.  Stiles  for  examination. 
Dr.  Stiles  indentified  the  neiiuitodes  as  belonging  to  the  genus  rncinaria^  and  in  bis 
reiKirt  stated  that  under  proper  conditions  this  worm  might  play  an  imi)ortant  n»le  in 
the  mortality  of  the  pups.^ 

Being  aware  of  the  ]K)ssible  presence  of  a  dangerous  parasite, on  the  visit  of  the 
commission  in  1S97  a  careful  search  was  made  for  this  nematoile,  with  the  result 
that  it  was  found  to  be  i)resent  in  great  abundance,  completely  realizing  the  state- 
It  may  l»e  siiitl  that  the  nunibor  of  pups  hearing  bruises  and  obviously  trampled  od  tra*  iireater 
in  l8J*t>  than  in  1S*7,  for  the  reason  that  there  were  more  seals  in  the  former  year  and  they  were  more 
ilenbely  uia^>e<l.  8o  that  there  was  a  f^reater  chance  for  a  ]iup  to  ho  8te])]>ed  on. 

-in  PrufesMir  Thompson's  import  on  hi«  mission  to  Bering  Sea  in  1S1)7,  pa;;^  8.  he^ays:  ••l»nriug 
last  winter  I  >r.  St  ile>.  a  vrt-Il-knowu  American  helniinthologist.  reasoning  from  the  very  high  mortality 
of  the  pups  on  >andy  as  cumpared  with  that  on  the  rocky  areas,  suggested  to  the  American  commit- 
tiuuers  that  a  <-au»'  of  the  mortality  might  be  found  in  a  parasitic  worm  «»f  the  genus  f  mctmaria 

Ihxhmiut,   which  passes  a  portion  of  its   life  history  in  sand. This  was  written   bi lore  tbe 

c.iiifen  iM  e  of  No\einhei .  IM»7.  and  before  hearing  the  report  of  the  writer  on  Vncifuiria,  aud  la  wholly 
«iTuuvou6.  the  factd  being  as  given  above. 
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TOCnts  made  by  Dr.  Stiles  and  nUniiiiatinfj  triiuipHiig:  an  an  important  Ronrce  of  death 
to  any  bat  very  young  pups.  The  tirHt  i>up  fiecured  for  disnectiuu  was  obtained  from 
Ukaniii  rookery  on  July  24^  filthoiigli  intte^l  as  dead  on  *hily  22.  No  part  of  this 
rwkeiy  waa  crowded,  and  the  dejul  seal  lay  on  a  sandy  spi>t,  strewn  with  bowlders, 
not  far  frouj  several  Ijarems.  <*n  dissection  the  pup  proved  to  be  fat  and  well 
Donrished,  the  stomach  containing  a  (luantity  of  milk.  There  were  no  bruises  and  uo 
Rfrns  tif  disease  save  a  slight  discoloration  of  the  median  part  of  the  smnll  iritestine, 
_whirlj  might  well  have  been  caused  hy  decomposition.  The  intestine  was,  however, 
lightly  nodular  or  swollen  in  spots  throughout  this  discolored  area,  and  on  cutting 
en  these  nodes  tln^  mucous  nteird>rane  was  f<ain(l  to  be  broken  down  and  the  swollen 
irt  lilleil  with  mucus  antl  blmnL  Moreover,  in  each  swelling  Hiere  were  many 
BWiwiiriVi,  the  total  number  in  I  lie  3  feet  of  intestine  ailei'ted  being  large,  and  the 
Jl  of  the  intestine  being  rmirked  by  numerous  cyst  like  spots,  where  the  parasites 
heen  attached.  The  llesh  w;is  p;de,  ami  but  little  bhNnl,  and  this  thin  and  watery, 
eseiit  in  the  heart  and  large  vessels,  the  indications  being  clear  that  death  had 
Kiilteil  from  loss  of  blood  and  genernl  anaemia  produced  by  the  attacks  of  Unehtariu, 
From  this  time  ouward,  owing  to  the  oi*ernngoutof  the  rookeries,  it  became  gradu- 
py  more  and  more  easy  to  ol>t;rin  specimens  for  examination,  and  l>elween  July  25 
bd  September  4  some  M^*  pups  were  dissected,  revealing  the  existence  of  Uncittttria 
iM  favorable  localities,  and  showing  that  tliis  parasite  was  by  far  the  most  in»iK>r- 
a»t  factor  in  the  death  rate  among  pups.  After  my  departure  on  August  20,  the  work 
o(  di^section  was  carried  on  actively  by  Messrs,  H,  IC,  Snodgrass  and  A.  W*  lireeley, 
cf  Stanford  rmveraityj  who  prosecuted  the  work  np  to  September  4,  the  date  of  their 
epartnre. 

From  our  combined  observations  it  would  seem  that  the  disease  is  at  its  height 
am  July  15  or  20  to  August  2<),  and  that  it  ceases  alxmt  tlie  1st  of  September. 

While  we  failed  to  recognize  Uticiftm'ia  as  the  cause  of  death  in  1890,  yet  after 

agfLst  23  of  that  year  only  two  pups  were  found  that  had  not  certainly  stiirved  Ut 

»th.     In  the  light  of  snbseiiucnt  work  it  is  evident  tliat  one  of  these  was  a  case  of 

resulting  from  intlammation  cause^l  by  f.';ic/n*trm,  and  it  is  probable  that  the 

Wtt8  from  the  same  cause.     Both  were  from   the  worst  infected   hx-alities  on 

I  Paul*  one  being  from  Polovina,  tiie  other  from  Tulstoi.     In  18117  Messrs,  Snodgrass 

Greeley  found  two  4!ases  of  death   from    Unrinarla  afttir  September  1,  bnt  the 

Bflier  of  181*7  was  warmer  and  drier  than  that  of  ISOG,  and  as  e<iually  careful  search 

luaile  rn  both  years  for  other  sonrces  of  death  than  stiirvation  it  is  possible  that 

■  climatic  reasons  the  ravages  of  the  parasite  were  cmitinued  to  a  later  date  in  1897 

in  the  previous  year. 

ace  but  two  pups  out  of  many  scores  are  known  to  have  died  from  UuHtutria  in 

after  August  22,  and  but  lo  out  of  10(»  actually  dissected  after  August  20  are 

own  to  have  dietl  from  Unnnaria  in  1897,  it  is  assuming  too  much  to  say  that  any 

Btdei'able   number  of  pups  dying  after  September   1    have   perished    from  that 


'Profe«»or  Tliompaoo,  Report  on  His  Miaaion  to  Bering  ftea  ju  1S97»  p.  8,  irrit68:  ^*A.nd^  furthi^r- 

.  tb<*  exL8l«n«*e  of  tUia  rause  of  de:ith  jL!:iveH  nn  the  rif^ht,  thmi*^h  iti  what  meiwnfr  w©  do  not  know^ 

dort  to  »  %*«ry  POU»idcr:iblii  exlviii  Troiti  tb<3  uiimlx-r  of  ]iti]»a  thai  die  in  tbe  lulti^r  part  uf  the 

on  wbcu  w©  seek  to  estiinaU^  tht^  loss  duo  in  starvjitum  un  ii  result  of  pola^^ic  fllanipjhtt^r  of  the 

It  wail  fihowu  lajtt  year  that  one-hat f  the  mortality  of  pup»  occurred  befort?  polagic  settiiiig 
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It  must  be  remembered,  too,  that  the  proportion  of  15  to  91  is  abnormally  high  from 
the  fact  that  in  securing  specimens  for  dissection  hundreds  of  obviously  starved  paps 
were  passe<I  by  and  others  secured  when  possible. 

Up  to  the  middle  of  August  the  number  of  deaths  from  Vncinaria  exceeds  that 
from  all  other  known  natural  causes  combined,  and  while  many  young  seals  probably 
recover  from  attacks  of  the  parasite,  it  would  seem  that  in  a  large  proportion  of  cases 
the  disease  is  sufficiently  severe  to  cause  death. 

In  the  absence  of  the  necessary  datsi,  we  can  say  nothing  as  to  the  proportion  of 
infected-  young  which  recover,  and  the  data  could  only  be  obtained  by  the  somewhat 
expensive  method  of  killing  and  examining  at  least  one  hundred  healthy  individoals 
from  some  such  locality  as  Tolstoi  sand  Hat.  Such  an  examination  should  begin  after 
August  15  and  be  continued  up  to  or  into  September,  and  the  results  of  the  dissections, 
compared  with  the  number  of  pups  found  dead  from  Uncinariay  would  afford  some  cine 
as  to  the  proportion  which  are  attacked  and  recover.  The  best  we  can  do  at  present 
is  to  glean  what  we  can  from  the  tables  of  mortality,  and  here  we  find  that  of  the  34 
which  died  from  violence,  sundry  or  unknown  causes,  4  contained  Uncinaruij  altboogh 
1  contained  but  a  single  example.  Out  of  177  starved  pups,  14  contained  Uiwinaria 
in  numbers  too  small  to  be  fatal,  although  these  starved  pups  throw  little  light  on  the 
problem,  since,  as  pointed  out  elsewhere,  the  starving  animals  are  the  least  liable  to  be 
infected.  We  can  merely  say  that  of  201  pups  which  died  from  various  causes,  bat 
mainly  from  starvation,  18  contained  small  numbers  of  the  parasite.  These  figures  do 
not  include  the  deaths  on  St.  George,  which  is  almost  free  from  Vncinaria,  and  for 
that  reason  was  not  considered. 

While  many  apparently  strong  and  healthy  pups  suffer  from  Uncinaria^  those 
dangerously  attacked  may  usually  be  recognized  by  their  sleepy  appearance,  the  eyes 
being  dull  and  partly  closed ;  by  the  unkempt  api)earance  of  the  coat,  and  by  their  lack 
of  vigor.  When  it  is  possible  to  obtain  and  handle  these  animals  they  are  found  to  lack 
the  spirit  and  bad  temper  of  healthy  animals,  to  allow  themselves  to  be  handled  and 
to  apparently  enjoy  being  rubbed.  One  of  the  effects  of  the  disease  seems  to  be  i(i 
make  the  pups  restless  and  to  cause  them  to  wander  away  from  the  rookery  limits, 
sometimes  to  very  considerable  distances,  and  it  is  probable  that  young  seals  observed 
in  1896  and  recorded  as  stragglers  were  afflicted  with  a  fatal  attack  of  Uncinaria. 

The  blood  of  animals  suffering  from  Uncinaria  is  small  in  quantity,  deficient  in 
red  corpuscles,  thin  and  watery,  and  in  extreme  cases  will  not  coagulate.  The  flesh 
is  anaemic,  so  much  so  in  typical  examples  that  the  cause  of  death  is  revealed  at  the 
first  stroke  of  the  knife;  the  lungs  are  pale,  the  kidneys  particularly  so.  At  the  same 
time,  while  the  animals  are  somewhat  fiabby,  they  have  every  appearance  of  being 
well  nourished,  and  unless  death  has  resulted  from  a  combination  of  Uncinaria  and 
starvation  the  bodies  are  enveloped  in  a  thick  coat  of  blubber,  death  coming  so  quickly 
that  there  is  not  time  to  get  thin.    Thus  the  pups  which  have  died  from  UndnariA 

could  exert  its  influence,  but  we  do  not  know  at  what  period,  if  at  any  period  of  infancy,  the 
parasite  ceases  to  be  fatal  to  the  pup.  The  presumption  is  certainly  strong  that  to  this  epidemic 
cause  is  due  a  very  considerable  proportion  of  that  moiety  of  deaths  which  do  not  constitute  but 
only  include  the  loss  from  pelagic  sealing."  The  presumption,  or,  rather,  the  evidence,  is  opposed  to 
this  ''presumption,''  and  even  went  it  true  it  does  not  alter  the  fact  that  every  pup  seal  whose 
mother  is  killed  inevitably  starves.  The  argument  is  that  because  there  is  a  high  natural  death 
rate  therefore  it  does  no  harm  to  add  to  it. 
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in  always  be  told  from  tlioso  which  have  died  fropj  starvntioii,  mid  tb©  iti termed i ale 
asoA  wlien  death  lias  resulted  from  stiirvalioii  following  an  attack  of  tlie  [larasite 
je  also  readily  rei^ojfiiizable. 

I    The  pups  whii'h  have  died  frnm  rnvintn'ut  alone  ;ire  iiivaiiably  fat,  and  their  flesh 
aiiiviHJe  and  yellowish;  those  whieli  have  wnei'innbed  to  .starvation  alone  show  no 
tnico  of  fat  and  their  tlesh  is  dark  and  purplish,     TIiosl^  in  wliieli  starvation  has 
follow^l  an  attaek  of  the  parasite  exliibit  more  or  less  of  an  iiiiernu^diate  conditicju, 
Blurt!  or  less  fat  bein^  present,  arrording  to  the  extent  of  the  iulei-liini.     Thns  if  tlie 
Ififediati  is  extensive  the  animal  will  .surenmb  r|uickly  to  the  added  starvation  and 
some  litlle  fat  will  be  inx^sent,  while  if  the  infection  be  li^lit  subsequent  starvation 
will  iM't  slowly  antl  only  traces  of  fat  will  be  present.     Other  things  being  equal,  the 
imlitiou  of  the  kidneys  atfords  very  good  evidence  of  the  cause  of  death,  sinee  they 
'*?>hriinken  aial  ecnigested  in  the  starved  animals;  aua-mic  and  rather  soft  in  lljose 
bieli  have  died  from  Vin-inaria^  and  in  an  internu'^diate  state  in  cases  of  Ihninaria 
lued  with  starvation. 
Tlie  original  place  of  tlie  attack  is  at  or  near  (he  median  portion  of  the  small 
itetitine^  althon^^h  in  one  severe  case  the  i'nvinttritt  reached  to  within  3  feet  of  the 
lybnis,     Tlje  infection    may  occupy  bnt  'A  or  t   feet  of  the   intestine,  while  in  the 
wst  case  examined  all  save  the  uppermost  7  feet  were  more  or  less  infected  with  the 
irasite,  and  in  the  later  stages,  as  notetl  by  Mr.  Sood^^rass,  even  the  upper  i>art  of 
le  large  intestine  may  be  involved,  although  this  happens  rarely. 

hi  typical  cases  thetliseased  part  is  nuirked  Ivy  >j«ljght  nodular  swellings,  in  other 
tB6S  It  is  more  uniforudy  distended  along  the  bad  part,  while  in  other  cases  the 
tati^tine  is  thick,  less  elastic  than  iu  health,  and  abnormally  pale.  In  still  other 
castas,  where  death  is  due  to  inflammation  caused  by  the  juesenee  of  Uneinaritt^  and  is 
[W directly  due  to  their  attacks,  the  intestiue  is  slightly  inthimed*  The  majority  of 
ieaths  are  directly  due  to  loss  of  blood;  next  in  nund>er  are  tin*  instances  where  the 
iiiiinal  has  apparently  withstood  the  attack,  but  the  intestine  has  lost  its  p<jwer  to 
•asiinilate  food  which  passes  through  it  undigested.  These  are  the  cases  where  the 
intestiue  is  tViick  and  pale  and  examination  reveals  the  ]»resence  of  numerous  small 
fcyst-hke  8iK>ts  where  the  parasites  were  attached.  Deaths  from  iollatnmatioii  set  up 
Jytlie  Vncinai'ift  are  the  least  numeious  of  all 

I  am  indebted  to  Mr.  Hnodgrass  for  the  following  notes  on  the  condithui  of  intes- 
hieflof  pup^  infected  by  Uimnarm^  and  on  the  development  of  the  eggs. 

Tbottinalt  iDtestmo  ol'  i%  pnp  tliat  bas  ilietl  of  I'nvlnaria  is,  wliuii  tUo  pup  is  recently  tfoail,  eiihirgerl 
of  u  wfaiti^ih  I'ulor.  Tlif  walb  aiL'  avvtiUon  and  easily  Itirti.  ITsiiaUy  ;ilMJnt  tlio  post<?rior  tliird 
II5  ift  ftfTectcd.  At  irrcgiihir  but  whort  intrrvalH,  tlio  atVectetl  part  is  iUHt<^Ti«hMl  liy  oval  onlarii^eiiieiits. 
walls*  of  theftis  places  aro  iisasilly  m*  nioro  hwoHi!!!  Uimii  th(i  waUft  iiUowhero.  The  i*iilar^eiiieiit  Ik 
to  tho  collection  of  a  Oark^  roddiHli-bi-own,  or  a  rmhhsb  (duo  to  Idood)  colored  iiia»ft  of  latican 
the  mtpRtiii(\  Tho  worms  arc  prenent  oidy  in  tlio  drMteiHh'fl  places,  s''^"®'f*i'y  nuioberiyg  froiu  tiu<^ 
tcu  or  twelve  in  oacbj  and  are  vory  i>vid«iitly  the  i-aaao  of  tbn  collection  of  iimeiia  ami  Mo<id.  In 
tkikt  have  just  died,  I'tich  rnmnaria  iu  attached  by  one.  end  within  a  small  pit  on  the  wall  of  tlio 

Only  the  upper  rnd  nf  tb*^  Isir^iT  into;** ino  is  ever  aHeoted,  wormi*  baving  bi-on  fnund  only  in  a  very 
cajM*fl  lower  tluwn  tbati  abont  tbe  lirsfc  G  or  7  hubea,  nnd  generally  tlio  moafc  <)f  tbtun  are  r.rowdtiil 
a  nmrU  Hmaller  place  ivenr  tbo  antiTior  end.  In  one  oiuj^)  a  few  were  found  Ht^nttered  along  to 
tbo  ]>o«terior  end,  and  sevcnil  oilier  worms  have  bcMi  found  back  of  tho  middle.  8iaco  the 
ilo  ttt  Atf^iat  cases  wero  very  comioon  in  wUicIi  no  worniH  \v»to  present  in  tlio  Binall  intestiue^ 
lUgb  nil  appeAraiiceri  strongly  uidicated  thEit  tboy  bad  b«H'n  tlior*',  but  in  vvbii'li  a  large  number 
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were  crowded  into  the  upper  end  of  the  large  ioteHtioe.  The  affected  part  of  the  large  intestine  is 
modified  in  the  same  way  as  that  of  the  small,  except  that  the  small  swellings  are  abttent,  tbe  entire 
affected  region  being  greatly  enlarged  and  verj'  tense. 

Sometimes  the  walls  of  both  small  and  large  intestin(«  contain  small,  whitish,  granalar  bodiei 
imbedded  in  them.    These  are  not  egg  pockets,  but  diseased  jdaces. 

The  two  sexes  of  the  Uneinaria  are  easily  distinguished  by  the  difference  in  size  and  by  the 
terminal  organs  of  the  male.  The  mule  in  shorter  and  slenderer  thiui  the  female,  being  about  9 
millimeters  long,  and  has  the  posterior  end  provided  with  two  opposing  setH  of  three  large,  inwardly 
curved,  claw-like  appendages.  The  female  is  about  14  millimeters  long,  and  the  jKHiterior  endof  tbe 
body  is  conical,  with  a  short  tubular  prolongation. 

A  large  numlier  of  females  were  examined  with  a  microscope  during  the  time  from  Angnst20t» 
September  4.  Only  one  of  them  contained  no  eggH.  The  others  all  eontaine<l  a  great  number-moce 
than  a  hundred  in  those  couute<l.  When  the  worms  kill  a  pup,  they  kill  then.8elves  also.  l%e 
females  expel  Houie  of  their  eggs  int(»  the  intestines  during  the  life  of  the  pup,  an<l  then  passtotbe 
exterior  iu  the  fieces.  Numerous  eggs  may  be  found  in  the  contents  of  both  intestines  by  use  of  a 
microscope.  These  are  generally  in  the  process  of  division,  c<msisting  of  eight  or  ten  eells.  Many  an 
undivided,  however.  The  eggs  in  the  female  worms  are  in  the  same  condition.  In  a  dead  poptlie 
unlaid  eggs  greatly  exceed  in  number  the  laid  eggs  present  in  the  intestine  at  the  time  of  death. 
Therefore,  by  the  killing  of  the  pup,  the  worms  kill  a  largo  ]>roportion  of  their  own  eggs,  unleMthe 
latter  develop  in  the  dead  pup.  Some  eggs  were  examine<l  from  a  rotting  pup  that  must  have  been 
dead  at  least  four  weeks.  A  few  were  apparently  decomposing,  but  the  rest  were  in  various  stages  ef 
division.  Many  of  the  latter  were  placed  iu  a  drop  of  water  on  a  glass  slide  and  flouted  in  a  tight  jsr 
of  water  to  prevent  desioeation,  in  order  to  learn  whether  they  would  develop  further  or  uoi  A 
hurried  leaving  of  the  island  preveuteil  the  resultH  being  known. 

The  embryos  of  C^ncfnai'ta  are  andoabtedly  taken  into  the  stomachs  when  iinrsiog} 
being  brushed  up  from  and  with  the  sand  by  the  fur  of  the  female  seals,  and  tboi 
swallowed  by  the  young.  This  supposition  is  corroborated  by  the  fact  previoodf 
stated  that  few  starved  or  starving  seals  contain  any  Uneinaria^  the  worst  affected 
being  the  best  nourished,  many  having  died  immediately  after  having  eaten  a  hearty 
meal. 

Out  of  29  pups  which  had  died  from  Uneinaria  the  stomach  was  full  in  14  cases, 
partially  full  in  9,  and  empty  only  in  G,  and  it  has  been  suggested  by  Dr.  T.  M,  Wood 
that  death  may  follow  immediately  after  a  full  meal  as  a  result  of  the  effort  of  the 
enfeebled  system  to  digest  it. 

The  Uneinaria  are  practically  confined  to  those  rookeries  where  there  is  more  or  ! 
less  sand,  and  it  must  be  remembered  in  this  connection  that  many  localities  wh^ 
the  ground  is  so  plentifully  strewn  with  rocks  as  to  deserve  the  term  of  bowlder  areas 
contain  an  abundance  of  sand  among  the  rocks.  This  is  partially  the  case  ou  the 
Reef,  Gorbatch,  and  Northeast  Point,  all  localities  where  Uneinaria  abound,  althoagh 
the  head<[uarters  of  the  pest  seems  to  be  on  the  sands  of  Tolstoi,  Zapadui  and  Polovina 
coming  next. 

It  is  interesting  to  note  that  level,  sandy  areas  thickly  crowded  with  seals,  on  which 
deaths  from  trampling  would  be  most  likely  to  occur,  are  also  the  areas  most  favoraiUe 
to  the  propagation  of  Uneinaria  and  their  transmission  to  the  young  seals. 

The  sandy  areas  are  not  only  favorable  for  the  retention  and  development  of  the 
embryos  of  Uneinaria,  but  favorable  to  their  transmission  to  the  pups,  for  the  reason 
that  the  females  in  lying  on  or  moving  over  the  sand  get  more  or  less  of  it  in  their 
coats,  and  a  part  of  this  is  swallowed  by  the  nursing  ])ups.  So  much  is  sometimes  swal- 
lowed as  to  give  the  milk  a  slightly  grayish  cast,  the  milk  being  so  thick  that  sand 
does  not  settle  in  it. 


DwkliTS,  whilu  OH  TuldUii  Siiud  FLit  5:!  out  of  lOti  imim  exumtiied  i'oiitajtjed 
,  siimI  there  were  4i  ileuths  from  that  eiiuwe  ulotie.  On  fOMipariug  Big 
'itli  /upiulni  Iteef  we  (hid  thut  un  the  lirstiijinietl  tniet,  whieh  €^mi|>rise« 
I,  l«i  out  of  -5  deathn  were  IVoiu  rntinaria  nuii  parasites  were  present  in  'A 
s,  wliile  on  Zaptidiii  iteer,  whieh  eousists  htrj^ely  of  howltlers,  but  L*  out  of  12 
re  (Iut3  to  Uneinariu,  mid  the^se  2  oecurred  at  the  etustern  end,  where  the 
ire  juterspersed  with  sand. 

g  the  tleath  rate  of  the  two  isluuds  as  a  whoh%  fclie  iinmber  of  dead  pupa 
Jt-lieorge  in  I8t*0  was  ordy  oi%  while  on  St.  Paul  it  reaehed  the  astoiushiii)^ 
10,31KJ,  tins  icieat  (liU'erenee  being  solely  due  to  the  character  *»f  the  breed 
is.  On  St.  Georg^e  the  rookeries  are  located  abiiost  ex4"kisively  oti  bowlder 
r  ou  solid  roek,  sekhna,  in  their  now  deideted  condition,  eomprising  any 
■|id«  On  St.  Paul,  on  the  contrary,  a  large  portion  of  the  seals  occupy 
mb  is  either  sandy  or  consists  of  sand  iIlters]^ersed  with  bowhlers.  This 
^ibctiM*  of  the  rookery  ground  on  8t.  George  and  its  practical  freedom  from 
B  probably  the  reti^on  why  this  island  has  aHordcd  a  greater  number  of 
^portion  U>  the  size  of  the  hauling  grounds  than  has  St,  PauL 
ft  damage  done  by  f^nvinttria  bears  a  direct  relation  to  the  character  of  the 

Kthe  tjumber  id' seals  present,  the  losses  from  this  cause  in  past  times  must 
ttormouSf  although  in  most  t^hices  there  is  little  apparent  evidence  of  past 
n.  Still,  when  vna  stands  on  the  «lope  abt»ve  the  eastern  end  of  Tolstoi  and 
lie  sanda  beli»w  they  seem  gray  with  the  wdiiteniug  bones  of  thousands  of 
^inapping  out  territory  occupied  when  the  rookeries  were  in  their  prime, 
Kh  has  been  vswjant  for  at  least  eigiit  years. 

8f*aJs,  dead  from  IJHvinarht^  are  those  seen  by  the  British  commissioners  in 
1892,  and  also  by  Colonel  Murray  in  the  latter  year*  an*l  they  are  the  dead 
ipailni  autl  Polovina  scattered  along  the  edges  of  the  breeding  grounds, 
this  great  mortality  has  gone  on  year  after  year  practically  unnoticed  is  not 
lie  as  it  udght  seem.  At  the  time  the  deaths  are  most  numerous  it  is  quite 
estiou  to  enter  the  rookeries,  and  most  of  the  dead  are  hidden  from  view 
inafises  of  breeding  seals,  while  naturally  the  more  abuiulant  the  seals, 
jne  by,  the  more  diflicult  would  it  be  to  examine  the  breediiFg  grounds. 
[jieriod  of  rookery  expansion,  when  the  rookeries  are  largely  clear,  they 
fin  order  not  to  disturb  the  seals  wduch  have  drawn  bjick  over  the  adjacent 
and  after  the  breeding  season  is  over  no  attention  seems  to  have  been  paid 
kery  grounds;  hence  year  after  year  thousands  of  pups  have  died  and  no 
any  the  wiser*  And  unless  one  has  acttially  gone  over  a  rookery  foot 
counted  every  dead  seal,  he  will  fail  to  realize  the  numbers  present. 
i.PT  3 G 
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TbuB,  on  the  deadly  sands  of  Tolstoi,  where  during  the  rookery  season  of  1896  ther^ 
appeared  to  be  not  over  120  bodies,  a  complete  count  showed  1,493,  while  on  thefl^ 
portion  of  Polovina,  where  584  dead  pups  were  found.  Professor  Thompson  and  mysa^^ 
on  July  23  could  see  only  8. 

Then,  too,  in  many  places  the  bodies  of  the  dead  rapidly  disintegrate  and  disap- 
pear. Gulls  begin  the  scavenger  work,  ilies  and  foxes  continue  it,  and  rain  and  wincl 
sweep  up  what  remains;  or  in  the  denser  portion  of  the  rookery  grounds  thegrindl' 
ing  of  hundreds  of  flippers  and  the  drifting  sand  soon  remove  all  traces  of  the  deady 
and  in  a  few  months  a  scattered  bone  or  two,  which  will  serve  as  playthings  for  ues:^ 
year's  pups,  is  all  that  remains  to  tell  the  tale.  So  quickly  do  the  bodies  disappear 
when  the  conditions  are  favorable  that  by  October  10,  1890,  not  10  per  cent  of  the 
dead  counted  during  the  first  half  of  August  could  be  recognized. 

Now  and  then,  however,  some  traces  of  the  former  destruction  of  pups  comes  to 
light,  as  in  1896,  when  a  dry  October  gale  swept  over  St  Paul,  removing  the  saod 
in  places  to  a  considerable  depth,  laying  bare  the  bones  of  numberless  pups,  long 
buried  in  the  sand  Hat  of  Tolstoi.  Here,  where  a  short  time  before  only  a  bone  or  two 
was  visible,  fragments  of  336  skulls  were  counted  in  a^  space  of  39  by  42  feet,  while 
the  area  adjoining  the  present  terminus  of  the  rookery  showed  even  more.' 

In  one  of  the  gullies  at  Zapadni  there  were  27  skulls,  or  rather  fragments  i^re- 
senting  that  luimber,  in  one  little  pile,  but  here  they  had  washed  together  from  various 
places  above,  and  the  local  mortality,  although  great,  was  not  so  bad  as  it  might  at 
first  appear. 

As  previously  noted,  the  plague  of  U7icinaria  ceases  about  the  end  of  August, 
and  its  cessation  appears  to  bear  a  direct  relation  to  the  habits  of  the  pups,  who  by 
that  time  pass  more  or  less  of  their  time  in  the  water,  where  the  faeces  are  for  the 
most  part  voided.  The  embryos  of  Uneinaria  therefore  pass  into  the  water  and  perish 
instead  of  falling  on  the  ground,  where  they  may  readily  be  taken  up  by  the  seals. 

The  rains  of  fall  and  the  intense  cold  of  winter  must  kill  any  Uneinaria  which 
may  linger  in  the  sand,  and  we  do  not  yet  know  how  the  rookeries  become  reinfected 
in  the  spring,  although  it  is  very  probable  that  the  older  seals  are  to  some  extent 
troubled  with  the  parasite,  and  that  it  is  thro'ugh  their  agency  that  the  disease  is 
started  anew.  This,  however,  is  merely  surmise,  for  the  examination  of  a  number  of 
bachelors  and  old  bulls  failed  to  reveal  the  presence  of  any  Uneinaria.  The  rapid 
digestion  of  the  older  seals  and,  above  all,  the  fact  that  their  food  is  obtained  in  the 
water  and  at  great  distances  from  land  are  factors  of  safety  for  them. 

Next  to  Uneinaria  the  most  frequent  cause  of  death  among  young  seals  is  starva- 
tion, and  while  the  ratio  shown  in  the  number  dissected  may  not  be  found  in  the  total 
number  of  deaths,  there  is  some  reason  to  suspect  that  such  may  be  the  case;  aud,i& 
any  event,  starvation  is  an  important  source  of  loss.  If  we  use  the  figures  obtained  ; 
by  Mr.  Snodgrass  from  an  examination  of  75  young  seals  on  St.  George,  and  apply  j 
them  to  the  total  number  of  pups  found  dead  in  August,  1896,  we  would  have  617  of  "j 
the  735  deaths  on  St.  George  due  to  starvation,  a  death  rate  of  30.8  per  1,000,  accordinK  i 
to  the  estimates  of  the  number  of  female  seals  on  St.  George  in  1896.  As  starvation  | 
is  the  cause  of  the  vast  majority  of  deaths  on  St.  George,  it  is  fair  to  assume  that  this 
is  not  far  from  the  normal  ratio.  Applying  this  ratio  to  the  123,000  females  estimated 
to  have  been  on  St.  l^aul  in  1896  would  give  3,800  pups  as  having  died  from  starvation 


^Recorded  by  Mr.  Clark. 
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896,  and  it  is  to  be  noted  tbiit  this  is  not  far  from  the  number  indicati'd  by  the 
eatage  of  starved  pups  iimong  those  exaniiiied  in  ISIM)  aud  1897.  The  percentage 
eaths  from  starvation  wjia  a  little  higher  iu  181*7  than  in  1S95,  and  this  is  precisely 
iat  would  happen  if  we  are  correct  iu  supposing  that  the  starvation  is  principallyj 
at  least  largely,  due  to  the  rough  treatment  of  cows  by  the  bulls,  and  their  subse- 
it  death  at  sea. 

Between  July  liij  ami  August  15  the  proportion  of  starved  pups  ttj  those  dead  from 
r  causes  is,  among  tlKKse  examined,  an  5  Ut  8;  between  August  ir>  and  Sejiteuiber 
i$as  2  to  1,  iiwing  to  the  inliueiice  of  [»eli*gic  seanng.  In  ISOU  no  young  seals  were 
d  atter  August  22  which  had  died  from  any  cause  save  starvation;  in  181)7  but  2 
found  dea*l  of  Uncinarin  after  September  1,  while  of  23  young  containing  fJuci 
m,  examined  after  August  25,  8  had  died  from  starvation  following  an  attack,  of 
parasite. 

I  It  will  do  no  harm  to  repeat  that  there  is  no  ditTiculty  in  distinguishing  between 
m)^  which  have  died  fnun  UrivinarUi  only  and  those  in  which  an  attack  of  UHfinaria, 
|«*t ii6i:e8sarily  fatal  in  itself,  has  been  followed  by  starvation.  As  t!ie  seal  is  weak- 
Iich!  hy  the  drain  upon  its  blood  produced  by  the  parasite,  it  naturally  follows  that 

ruuiuial  thus  at!1icted  will  suctmmb  to  star\*ation  in  a  much  shorter  time  than  if  in 
jiej'feetly  normal  condition.  It  thus  haj^pt^ns  that  those  young  seals  which  have 
from  the  combined  eJl'ects  of  rurinaria  aud  starvation  retairj  more  or  less  fat, 
iile  those  that  have  perished  from  starvation  alone  are  emaciated  to  the  last  degree. 
Therefore,  although  we  failed  to  recognize  the  ravages  of  Vna'nnrki  In  189(>,  yet 
no  single  instance  did  we  cotjsider  as  starved  a  single  pup  that  had  died  from 
inaria,  and  I'rofessor  Thomiison's  surmise  to  that  etlect  is  without  any  foundation.^ 
As  to  the  exact  causes  of  this  starvation  of  the  young  we  are  somewhat  in  the 
k,  although  we  get  some  hiufs  in  the  observations  of  ]\Ir.  Clai'k  iu  1807,  which 
kow  that  in  some  cases  the  seals  are  stolen  from  their  original  harems,  and  thus 
IBItttrated  from  their  young,  who  iti  nuxny  instances  are  unable  or  fail  to  follow  their 
lolhers.  Also,  a  number  of  females  very  likely  i>erish  at  sea  from  the  rough  haiulling 
ley  have  received  on  shtu'c,  while  others  probably  stay  away  so  h)ng  foedijig  and 
feepiug  that  the  young  perish  of  hunger  before  they  return.  This  supposition 
irives  support  from  the  fact  that  on  two  occasions  lean  and  ajiparently  famishing 
ps  were  seen  to  respond  eagerly  to  the  calls  of  ctKvs  Just  in  from  the  sea,  showing 
ftiu  the  avidity  with  which  they  nursed  tliat  they  were  in  a  starving  condition. 

A  few  pups  are  bound  t4>  starve  from  the  deaths  of  their  mothers,  which  are  killed 
J  rough  treatment  on  the  rookery  grounds,  but  this  number  is  comparatively  insig- 
Blii'aiit  and,  moreover,  umst  of  the  cows  are  killed  too  early  in  the  season  for  their  i>ups 
be  dissectible  by  August  10,  and  after  all  known  sources  of  starvation  have  been 
iB^efed  we  are  bound  to  say  that  deaths  from  this  cause  before  August  1  are  more 
Boerous  than,  with  our  present  inf(»rmation,  we  can  delinitely  iiccount  lor.  How- 
r,  let  the  loss  from  starvation  under  natural  conditions  be  what  it  may,  this  loss  is 
iparatively  small,  while  the  tact  remains  that  every  pup  whose  mother  is  killed  at 
Inevitably  starves  to  death. 

Desiths  from  drowning  arc  not  so  numerous  as  might  be  expected  from  the  habits 
young  seals  aud  from  what  has  been  written  of  the  ^'deadly  surf  nip,'"  but  after 
ffirig  the  rookeries  during  and  after  several  gales  it  becomes  evident  that,  under 


'  ThonipaoD,  Keport  on  II i8  Mia^ion  to  Bering  Sea  in  18i>7,  p.  S. 
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ordiuary  circumstances,  comparatively  few  arc  lost  by  drowning.    Until  the  paps 
have  learned  to  swim  well  they  are  careful  not  to  vcuture  beyond  their  deptli/  and 
after  they  have  learned  it  takes  a  pretty  heavy  surf  to  drown  them,  even  before  tbey     ] 
have  mastered  the  art  of  diving  beneath  the  crest  of  a  wave.    A  pup  will  come  in  on 
a  wave  and  go  sprawling  up  the  beach  over  the  shingle  and  among  the  rocks  in  a 
perfect  smother  of  foam,  and  then,  instead  of  thanking  Providence  for  his  escai)e,tarD 
about  and  swim  out  into  the  sea  to  repeat  the  i^erformauce.'    Certainly  somedodrowOf 
especially  when  startled  iuto  jumping  from  a  cliff  into  a  heavy  surf,  and  the  habit  of 
crawling  under' the  bowlders  leads  to  the  destruction  of  others  when  the  sea  comes 
up  with  the  tide  and  catches  pups  in  places  whence  they  are  unable  to  extricate  them- 
selves; but,  after  all,  the  number  lost  from  these  causes  is  small.    In  this  connection  it 
is  worth  noting  that  the  percentage  of  drowned  pups  was  higher  in  1896  than  iu  1897, 
and  this  is  in  accord  with  the  difference  between  the  weather  during  the  two  seasons, 
the  summer  of  1897  having  been  unusually  quiet,  so  that  up  to  August  15  there  was 
no  surf  sufficiently  heavy  to  sweep  incsiutious  pups  oil*  the  rocks.    While  at  St.  George, 
on  August  3  and  4,  1896,  we  experienced  a  fresh  gale  from  the  southwest,  which  sent  a 
heavy  surf  tumbling  directly  in  on  Zapadni.    As  the  bowlder  beach  at  the  foot  of  the   ^ 
cliffs  was  fairly  swarming  with  pups  just  beginning  to  play  in  the  water,  it  was  a  good 
opportunity  to  see  what  damage,  if  any,  would  be  wrought  by  an  ordinary  gale.  A 
visit  to  the  rookery,  however,  failed  to  reveal  the  presence  of  a  single  drowned  pn[»,    j 
although  the  locality  where  the  young  seals  were  massed  beneath  the  bluff  was  criti-    j 
cally  scanned  with  field  glasses  and  a  careful  search  was  made  along  the  beach.  The    j 
pups,  as  in  other  cases  noted,  had  simply  withdrawn  from  the  water^s  edge,  beyond  the 
breaker's  reach,  and  wei^e  perfectly  safe.  1 

Freshly  drowned  pups  were  found  on  Tolstoi  shortly  after  this  gale  (August  7),    1 
and  later  on  drowned  pups  were  obtained  from  Lower  Zapadni  and  Gorbatch,  baton    | 
these  rookeries  the  sea  struck  obliquely,  and  it  would  seem  that  this  is  more  daugeroos    : 
than  when  it  sets  s(]uarely  on  shore.    In  the  latter  case,  a  pup  if  swept  oft*  by  one    , 
wave  might  be  cast  bac>k  by  the  next,  but  when  the  sea  strikes  diagonally  it  creates  a 
strong  surface  current,  that  would  carry  an  unlucky  pup  out  and  down  the  beach  to 
some  place  where  the  waves  come  directly  in  and  there  the  lifeless  body  would  be 
cast  ashore. 

Many  a  pup  has  been  considered  as  having  drowned,  when  in  reality  he  had  been 
dead  for  days,  i)erhaps  weeks,  before  washing  off  the  rookery,  to  form  one  of  a  so-called 
"windrow  of  drowned  pups"  at  some  point  farther  up  the  beacsh.     After  the  gale  of 
August  3  the  sandy  beach  at  Tolstoi  was  strewn  with  the  bodies  of  long-dead  pups,' 
while  the  gale  of  August  17  cast  no  less  than  30  bodies  on  Zoltoi  sands,  nearly  a 
quarter  of  a  mile  north  of  Gorbatch  rookery.    A  superficial  observation  of  these 
bodies  might  e^^sily  have  created  the  belief  that  they  had  been  drowned,  when  a 
closer  scrutiny  would  have  shown  that  all  hjid  long  been  dead;  that  many  were  iu  an 
advanced  stage  of  decomposition,  and  that  some  had  the  umbilical  cord  still  attached. 
(Seen.  XIX.) 

'  On  several  ofcaaioriM  iu  August,  while  visitiu^  the  rookories  when  a  heavy  surf  wjis  ruuniug  Hiid 
before  the  pups  haU  learued  1o  swiui,  they  were  seen  to  gather  in  a  crowd  along  the  edge  of  the  water, 
evidently  hestitating  between  the  devils  and  the  deep  sea. 

♦In  .September  and  October  pups  were  always  to  be  seen  sporting  in  the  surf,  even  when  it  wai 
iuliuitely  heavier  than  at  any  time  in  August. 

•'There  were  232  of  them,  not  one  of  which  had  drowned;  thase  which  had  perished  from  thii 
cause  being  found  among  the  bowlders  of  the  rookery  proper  farther  to  the  west. 
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^  clanger  of  taking  anything  tor  f;rfn.iited  is  well  shown  by  the  fat^t  tJiat  wben 
commission  first  visited  Northeast  Point  iu  July  tlie  liodfes  of  lt»  seal  pups  and 
^  lion  pups  were  found  washed  op  on  the  beueh  to  the  sontli  of  8ea  Liou  Neek. 
bt  liskl  blown  a  gale  froui  the  nortlieast  ten  days  before,  aad  tlie  surf  had  beaten 
fcctly  on  this  part  of  the  island,  death  Iroin  drowning  seemed  »o  obvious,  tliat  uo 
npeieii  were  made,  although  it  was  easnally  noted  that  the  sea  lion  pups  were  lean, 
t  h\  th<>  light  of  subseipient  observations  it  is  phun  that  Mr.  liedpath  wtm  eorreet 

Elating  tiiut  these  anruutls  were  dead   long  before  they  washed  oJV  the  *^  Nex;k,^- 
h  this  ttufortnnate  exception,  in  no  instance  was  it  t^keu  for  granted  that  a  [mji 
drowned  simply  because  such  appeared  ti>  be  tlie  ease. 
I  While  the  number  of  dead  pups  wiiieh  reiuaius  after  eliuiinatiug  those  dead  from 
LriiKiriVi,  the  starved  and  the  drowned  is  comparatively  small,  yet,  iu  the  aggregate, 
piiBt  amount  to  souje  hundreds,  and  helps  to  swell  the  J(»ug  list  of  those  wliieh  die 
jfore  they  are  (i  months  ohl.     Various  accidents  and  diseases  eon  tribute  U*  tlie  <leath 
|l,  and  there  must  be  many  eauses  of  deatli  l>esides  tlios*^  noted* 
I   Wbile  the  trampling  of  the  yt>ung  seals  by  the  ohl  does  not  play  the  iniimrtaut 
Peaseribe^l  to  it  in  1S96,  it  nevertheless  eut43rs  into  tlie  eauses  of  death,  and  probably 
i  ,so  more  extensively  iu  former  days  when  seals  were  murli  more  numerous  and 
rookeries  mueh  more  crow*led.    iJudging  by  the  uuiuber  of  very  young  pups  with 
i»f  the  umbilical  cx>rd  still  attaelied  which  die  within  the  harem  limits  before  the 
ilill)*  of  July,  there  is  a  considerable  percentage  of  newly  or  recently  born  jHips 
lii'ti  meet  their  death   by  being  8tepi*ed  oil     These  eouhl  seareely  have  met  their 
|j  fmui  Uneinarinj  since  the  time  that  they  have  been  nursing  seems  hardly  sulli- 
t  for  theui  to  have  beconie  iufe(*ted  so  badly  as  to  cause  death, 
'lliat  there  m  a  certain  amount  cd'  h^ss  owing  to  tin'  |uips  Invijig  trampled  nmler 
f»r  struck  by  some  bull  rushing  about  the  rookeries  is  nntlernable.     Six  puj^s  were 
iimI  in  IStMJ  whose  death  4*ould  be  ascribed  t<»  no  other  cause,  while  as  many  more 
'*» badly  bruised,  and   in  1S07,  when  a  larger  number  *d' pnps  were  exanuned^  10 
li8  were  due  t^o  l>iows  and  several  morc^  were  obvicuisly  injured. 
It  is  also  ]K>ssible  f(U*  a  pup  to  receive  fatal  iu  juries  wit  himt  any  trace  of  them 
iiring  on  the  bmly.     Ou  August  H,  If^'Mi,  while  eouutiug  the  dead  on  tln>  reef,  two, 
|m  wei-e  seen  t-o  be  knocked  ovi^r  by  a  bull  ajui  left  gasijing  tm  the  ground*     One,  a 
ii^t  iudividuaL  so  far  recovered  from  his  injuries  that  he  was  allowed  to  take  his 
luicf  of  total  recovery;  the  eiul  of  the  other,  a  small  animaU  paralyzetl  and  dying, 
iiastened  by  a  scalpel  thrust  iu  the  medulla,  but  a  careful  exairduatiou  made  of 
»bo<ly  faile<l  to  reveal  any  visible  signs  of  the  deadly  blow  that  had  been  received. 
The  long^  rubbery  dipper  of  the  fur  seal  is.  in   fact,  an  improvement  ou  the  sand 
fof  I  he  footpad,  and  while  the  erlge  of  the  dipper  is  capable  of  delivering  as  hard 
tfrtw  as  a  (uidgeb  the  Hat  part  mny  stretcli  a  pup  lifeless  ou  the  sau<l^  antl  k^ive  no 
8i>  lHdiin<h     So  small,  indeed,  may  be  the  exterual  evideiu;e  of  a  heavy  l>low  that 
^ pup  from  <iorbatch,  which  bore  so  slight  a  contusion  ou  the  neck  that  the  cause 
leiitli  was  <]tiestionable,  was  fouud  to  have  the  base  of  the  skull  lYactured*     Mad 
Bknil  tn»t  been  saved  and  cleaned,  this  individual  wouhl  have  passed  into  the  list 
liose  of  death  iu>t  obvious,  for  the  fracture  was  invisible  until  ttic  muscles  were 
t>ve4j  and  the  skull  couipletely  cleaned  l»y  the  industrious  am]»hipods. 
TlieiKissibilitiesof  SI  blow  fioui  the  tlipiver  of  n  bull,  were  well  shown  iu  one  instance 
he  the  stroke  liad  been  so  tremendous,  and  dealt  so  st^uarely  oii  the  top  of  the 
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head,  that  the  sknll  was  literally  split,  the  frontal  and  parietal  bones  being  driveii 
apart  along  the  line  of  suture.    Another  pup  whose  skull  was  fractured  may  hav^ 
been  struck  by  a  flipper,  but,  as  it  was  also  bitten,  was  more  probably  dashed  against 
a  rock. 

To  one  who  has  watched  the  rookeries  and  seen  an  excited  bull  rushing  about  1^ 
a  crowd  of  females  and  pups  the  surprising  thing  is  that  deaths  from  bruises  are  not 
more  frequent.  During  the  height  of  the  season  the  bulls  are  ever  on  the  alert,  keep- 
ing a  sharp  lookout,  not  only  on  the  idle  bulls  which  lie  about  the  rookeries,  batox^ 
their  neighbors  iis  well,  who,  when  their  harems  are  small,  are  quite  ready  to  bono*^ 
a  cow  or  two  from  a  more  fortunate  companion.  Considerable  commotion,  too,  may  t>e 
caused  by  a  bull  heading  off  some  cow  which  may  evince  a  desire  to  go  to  the  wat&r 
before  the  bull  thinks  she  should.  The  worst  disturbance,  however,  is  created  and 
most  damage  done  when  the  proprietor  of  a  harem  is  driven  off  by  some  aggressive 
rival,  for  the  defeated  bull  makes  for  the  sea,  overturning  cows  and  dashing  the  pa^^s 
right  and  left  in  his  mad  rush  for  safety.  Other  cows,  taking  the  alarm,  also  scurry 
for  the  water  in  spite  of  the  efforts  of  their  bulls  to  round  them  up,  and  a  hundred  or 
more,  leaving  their  pups  behind,  will  plunge  headlong  into  the  sea.  On  July  16, 1890, 
such  an  incident  was  twice  witnessed  at  Northeast  Point  in  a  comparatively  short 
space  of  time,  and  while  the  desertion  is  only  tenii>orary,  the  cows  returning  to  their 
respective  harems  as  soon  as  (piiet  is  restored,  yet  much  damage  may  be  thus  caused. 

While  deaths  from  specific  diseases  are  probably  comparatively  few,  yet  undoul^t^- 
edly  more  exist  than  are  hen^in  noted,  while  more  careful  work  might  have  transferrer! 
some  of  the  unknown  list  to  other  categories.  Still  it  is  often  difficult,  frequently 
impossible,  to  ascertain  the  cause  of  an  auimaPs  death  even  where  the  preliminary 
symptoms  are  known  and  the  autopsy  made  under  the  most  favorable  circnmstance-S- 
In  the  present  instances  the  s))ecimens  were  gathered  as  best  they  might  from  half  ca^ii 
hour  to  two  weeks  after  death  had  occurred,  and  the  work  of  dissection  was  per- 
formed in  the  field,  sometimes  with  a  block  of  lava  for  a  dissecting  table,  sometiuiOfl 
on  the  sand,  often  with  an  audience  of  interested  bulls  who  evinced  a  strong  desire  t» 
take  part  in  the  proceedings. 

Still,  in  making  the  autopsies  nothing  was  taken  for  granted,  not  even  in  cases  ^J^"^ 
evidently  starved  pups,  while  all  bodies  found  in  situations  where  they  might  hik'^^ 
been   drowned    were  carefully   examined  to   ascertain    whether  or   not  this  were 
really  the  case.    Care  was  also  taken  not  to  confuse  marks  made  by  the  pecking  <rf 
gulls  with  contusions,  for  such  injuries  about  the  eyes  and  frontal  region,  when 
inflicted  shortly  before  or  after  death,  may  readily  be  mistaken  for  the  actual  cause  of 
death.    In  two  instances,  where^  the  cause  of  death  was  not  obvious  and  time  per- 
mitted, the  brain  was  examined,  but  in  neither  case  did  it  exhibit  any  congestion  or 
other  lesion  to  account  for  death. 

Absence  of  fat,  or  of  subcutaneous  fat,  may  not  mean  as  much  as  it  should  to      \ 
those  unacquainted  with  seals;  in  reality,  it  is  practically  synonymous  with  starva- 
tion, and  if  a  seal  lacks  fat  beneath  the  skin  it  is  useless  to  lool^  for  it  elsewhere.   Fit 
is  the  seal's  heavy  undershirt,  by  which  he  is  protected  from  cold,  and  when  this  is 
gone  the  seal  is  gone,  too. 

In  order,  too,  that  there  might  be  no  question  as  to  the  evidences  of  starvatioii, 
an  active,  healthy  female  pu])  found  among  the  bachelors  was  placed  by  itself^  its  i 
condition  at  various  times  noted,  and  an  autopsy  made  after  death.    In  order  to  have 


RAKITV    or    PULMONAnV    COMPLAINTS. 


87 


same  conditions  that  an*  foiuul  on  the  rookeries,  the  body  was  iillowed  to  lie  out 

of  doors,  exiiosed  to  tho  weather,  for  two  days  before  it  was  diftseeted.    The  results 

of  tlie  autopsy  agreed  exarlJy  with  tht^  disij^niosis  of  starvation  in  iiiaii,  as  well  as  with 

Jk^  appearances  of  tbe  organs  in  other  pnps  whn.se  (h*ath  was  aseribtnl  to  starvation. 

■riieu  first  tuken,  on  August  1,  the  pup  weighed  12  pounds;  at  the  time  of  dej]ithT  on 

AuK^'^t  1*^1  the  weight  was  reduced  to  9  ixmndf^.     The  appearance  of  the  organs  was 

ng  fc)Hows:  Lungs  small,  Haeeid,  deeply  congested  ;  comparatively  little  blooi!  in  heart. 

■|d  no  clot;  liver  small,  thin,  and  very  dark;  gall  bladder  full;  much  dark  bilesecie- 

^11  ill  intestines,  forming  the  ^*  tarry  feces'*  so  characteristic  of  starvation;    kidneys 

toiall  and  dark;  both  branches  of  uterus  tMjngested, 

K       It  may  be  said,  too,  that  a  blind  pup  was  killed  on  Zafiadni  l>y  ch*jking  and 

'cmtj^luBg,  n»ncb  as  might  have  occurred  had  the  Uttle  one  been  sat  ufpou  by  a  linll,  or 

trtunnled  beneath  a  s<'ore  of  stampeding  cows,  and  that  the  I  nogs  allowed  the  chanvc- 

Iteristiti  congestion  found  in  the  lungs  of  evi«lently  trampled  bodies,  although,  as  was 
Dtten  tlie  case  in  them,  there  was  little  extenud  evidence  uf  wlnit  had  liappened. 
As  the  autopsies  were,  as  stated,  made  and  recorded  in  tlie  field,  it  was  not  pra«> 
ticable  to  go  into  particulars;  and  where,  for  example,  the  lungs  were  eongest-ed,  that 
fact  alone  was  stated  without  describing  their  appearance  in  detail,  althmigh  there  is 
agraat  diflerence  between  the  JttR^cid,  purple  congestion  td' a  starved  hing  and  the 
fuller,  redder  lof>k  of  a  lung  congested  fnun  trampling  or  smothering,  still  another 
variety  of  congestion  resulting  from  diowning.  But  while  this  is  not  noted  in  the 
autflpaies,  it  was  taken  into  consideration  in  deciding  on  tlie  cause  of  death. 

Tlie  rarity  of  [uilmonary  diseases  is  shown  by  the  t\ict  that  only  one  seal  was  thus 
affected,  this  being  a  ease  of  catarrhal  luicnuKmia. '  found  hu  Dig  Zapadni.  That  such 
should  be  the  case  is  not,  however,  to  be  wondered  at,  lor  it  would  indeed  l»e  surpris- 
ing to  find  animals  whose  lives  are  passed  in  the  water,  or  on  cold  rocks  iu  a  raw, 
f">ggy  ntmosphere,  sutfering  from  i>ulraonary  complaints,  in  tliis  resiieet,  as  in  all 
others,  ^Miatnral  selection  "  tends  to  improve  the  race  of  fur  seals  by  eliminating  tlie 
wiik  or  sickly,  for  Nature  harshly  and  promptly  removes  all  individuals  which  lag 
beliiDd  in  the  race  for  life.  The  tdd  seals,  however,  are  much  given  t^j  snet>zing  when 
oiisliore,  although  the  cause  of  this  is  unknown. 

The  most  common  source  of  trouble  among  the  little  seals,  although  common  only 
l*J  wmparison,  is  indamraatiou  of  the  bowels,  seemingly  brought  about  liy  constipation, 
lh«? large  intestine  being  packed  to  disteiition  with  green  fecal  matter,  with  resultant 
intlamnnition.  Three  instances  of  this  trouble  wen^  found  on  8t.  Paul,  and  na,  many 
«« Jit.  (ieorge,  in  1897.  Mr.  Snodgrass,  who  made  the  autopsies  on  the  latter  island, 
Dotes  that  iu  two  instances  the  umbilical  «^ord  and  a  portion  of  the  pbwcnta  were  still 
>ltAched,  the  region  about  the  umlulicns  being  jiarticularly  iutlamed.  As  iu  tliese 
iiiKtances  t!*e  state  of  the  intestines  was  similar  to  those  in  which  the  umbilical  I'ord 
huA  disappeared,  it  seems  likely  that  its  jvresence  simidy  aggravated  the  disease  and 
bmi  no  part  in  producing  it. 

Another  case  of  intlammatioii  of  the  bowels,  noted  in  1890,  may  have  b<*cn  brought 
sbOQt  by  a  blow  or  by  a  fall  from  the  roi^ks,  and  the  8;»me  may  be  said  of  the  single 
cs^seof  iutiauimation  of  the  kidneys,  as  the  region  over  these  organs  is  partieidarly 
IJAble  to  lie  struck  by  the  Hipper  of  8r>uie  old  seal. 


*  8<nlitt^i»o»<»»i  l>y  Hr.  Wm.  Gray,  «f  the  Army  AleiilciLl  Mnsetmi,  who  prepared  aeveral  Boctioua 
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Falling  from  cliffa  may  Boem  a  ratbor  aiugnlar  source  of  death  to  anyone  Ml 
familiar  with  the  conditions  about  tbe  rookeries  and  with  tbe  babits  of  the  popi) 
altbougb  to  one  acquainted  witb  tbeni  it  is  not  surprising.  Young  seals  are  much  like 
children ;  tbey  delight  in  exploring  little  caves  and  creeping  into  out-of-the-way  noob 
and  crannies,  a  trait  which  leads  to  some  of  the  losses  from  drowning.  Theyahi 
scramble  along  narrow  ledges  on  the  bluffs  back  of  the  rookery  grounds^  especiallyif 
there  be  some  miniature  cave  in  which  they  can  curl  up  and  sleep,  and  in  these  explo- 
rations it  occasionally  hapi)ens  that  even  their  clinging,  rubbery  feet  slip  and  a  pap  falls 
from  10  to  40  feet  onto  the  sharp  rocks  below.  In  fact  it  was  the  sight  of  the  littleaeili 
thus  scrambling  about  the  bluffs  of  North  liookery,  St.  George,  that  first  suggestel 
the  thought  that  some  might  be  killed  in  this  manner,  and  a  little  later  two  bodies  wen 
seen  lying  among  the  rocks  in  places  inaccessible  from  below.  The  result  of  Bach i 
fall  was  shown  by  the  auto))sy  of  the  only  one  thus  killed  which  could  be  recoveml, 
the  others  having  fallen  among  the  breeding  seals,  where  their  l>odies  could  uot  be 
rea(*.hed.  Even  when  they  do  not  fall  far  enough  to  be  killed,  pups  may  fall  into  dev- 
ices among  the  rocks  whence  escape  is  imiK>8sible,  and  in  these  natural  death  traps 
perish  miserably  from  starvation.  Such  a  tra]),  consisting  of  a  narrow  crevice  at  tk 
base  of  a  long,  steeply  sloping  rock,  was  noted  on  Kitovi  when  (*x>unting  dead  papeio 
1897.  The  bodies  of  several  little  seals  were  taken  from  this  one  cranny,  whose  steep 
sides  prevented  escape,  while  the  slo])ing  rock  above  formed  a  most  admirable ebate 
down  which  the  pups  slid  to  their  death.  A  still  mon^  (nirious  case  was  that  of  ayoiuf 
seal  found  i>enned  beneath  a  rock  by  drifting  sand,  this  having  accumulated  tosodi 
an  extent  that  esca]>e  was  impossible,  and  only  room  enough  was  left  to  enable  tbe  pap 
to  breathe,  the  aperture  being  quite  too  small  to  allow  the  body  to  pass. 

The  number  of  pu))S  thus  caught  among  rocks  and   starved,  while  not  largO) 
is  j^et  greater  than  one  would  have  suspected,  since  7  pups  and  1  cow  were  rescoed 
when  counting  the  starved  pu])s,  and,  of  course,  any  cause  of  death,  however  rdmIIi 
helps  swell  the  total  mortality.    Now  and  then  rocks  fall  on  the  pups  instead  of  pops 
falling  on  the  rocks,  and  at  Polovina  two  young  seals  were  seen  lying  beneath  blocks 
of  stone  which  had  dropped  from  the  face  of  the  clift*.     It  is  rather  surprising  that  this 
does  not  occur  more  frequently;  but  while  the  rocks  are  (*.i*acked  and  shattered,  rock- 
falls  rarely  occur  exijept  in  early  spring  before  the  seals  have  arrived.     Deaths  froi" 
this  source  are  probably  more  frequent  on  Copper  Island  than  on  the  Pribilofs,  owing 
to  the  fact  that  the  rookeries  in  many  cases  lie  at  the  base  of  overhanging  cliftV*,  »D<ii 
although  a(*curate  observations  of  the  rookeries  are  difUcult  from  the  manner  in  wbicl> 
they  are  guarded,  Mr.  Barrett- Hamilton  noticed   in  one  sjwt  a  bull  and  two  co^'^ 
crnslu»d  beneath  fallen  nx^ks. 

Tlie>  following  note  is  taken  from  Dr.  Stejneger's  report  on  the  Russian  Seal  Islamic 
])ublislied  in  ISIMJ.     lie  says,  page  45,  fbotnoti*: 

So  Mteep  are  tin*  ro<ky  walls  behind  the  ('o]»per  Island  rookerieH,  and  so  close  do  the  fwalsllet^^ 
them,  that  falling  masHeH  of  <'artli  and  rocks  have  ocMUBionally  cansed  the  death  of  many  of  the  animals* 
ThuH  it  is  recorded  (Otcliet.  Ross  Amcr.  M.  Komp.  Za.,  IKH),  p.  23)  that  on  the  16th  of  Octol>er,  IWSt- 
durin^  an  earthc|uake,  a  rocky  wall  fell  down,  burying  a  rookery  on  Ct»pper  Island.     Another  etrtU 
slide  on  one  of  the  (ilinka  rookeries  in  1«03  similarly  resulted  in  the  killing  of  many  seals. 

The  death  of  a  pup  seen  on  the  hillside  sit  lJ])per  Zapa<lni,  jammed  l)cneatb  a 
bowlder,  was  in  all  i)robjibility  due  primarily  to  some  rampant  bull  or  fleeing  bachelor, 
for  even  on  level  ground  a  hurrying  seal  will  overturn  a  good-sized  stone,  while  on  a 
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^pe  a  rock  of  a  liimdreilwei^rht  iniji^bt  easily  be  st^t  tu  Tnotit»n,  ainl  roll  into  a  pod  of 
^epiQ^  pu)»s  witfi  fatal  t*tV<Pt't.  A  prtictical  example  of  tlu*  faso  willi  wbieli  [mi*s  may 
killed  in  Just  lliLs  way  was  ^eea  while  inakin;^^  the  tirial  i'oiiut  of  Tolfit-oi,  wht'ii  a 
wider,  ilisloilgeil  by  inoviuff  aeals,  rolled  iiit-o  a  '*  pod  **  of  pups,  kilHu*^  two  of  theru 
d  bniiHing  otliers. 

Anion «Tf  the  clauses  of  death  not  ^i\eu  in  tli©  tubl*^  is  the  luthi^  ainl  inaulitii;  of 
gently  boni  pniKs  by  the  rows,  and  tbi*  maltrratnientoi'  older  ones  by  salacious  bach- 
kirft.  A  pup  obtAiued  ou  Copper  Island  by  Mr.  Barrett- 1 1  ami  I  ton  bad,  according  to 
lie  diagnosis  of  the  surgeon  of  H,  11.  M.  S.  iSpartan^  dii^d  fn>ni  erysipelas  induced  by  a 
teon  the  head,  and  on  Kortbeiist  Poiut  two  )mps  were  seen  with  suppurating  wounds 
1  the  bac*k  whose  ultimate  recovery  seerned  somewhat  problematical.  Several  young 
pups  were  seen  l)carin^  fresh  ivnd  ugly  scars  of  recent  bites,  and  during  a  visit  to 
Kitovi  on  -luly  l.'i  Dr.  Stejneger  and  myself  witnessed  the  fidlowirig  ill  treatment  of 
ft  very  young  i>up:  **A  recently  boru  puj*  was  very  badly  pulled  about  by  the  cows* 
Atone  time  it  was  pulled  l)y  tijree  cows  at  ouce^  one  having  liold  of  its  head,  another 
of  a  hind  tiip[>er,  and  the  third  by  the  skin  of  the  side.  It  was  pulled  back  aud  fojth 
in  tliiR  manner  for  some  time,  but  w^heu  last  seen  was  alive." 

Tit  ere  was  uo  apparent  reason  for  this  brutal  treiitment  isave  the  vicious  nature  of 
the  aiiinials,  which  snap  at  one  another  ou  suuill  provmnxtion.  Ijat4^r  in  the  season, 
when  the  harems  have  broken  up,  baehelors  also  worry  the  pups  for  juire  devilmetit, 
ju^•t;i8  big  boys  toi'meut  littli^  ones,  some  of  the  youngsters  being  pretty  i-oaghly  hau- 
dl<Mkand  some  foutul  whose  death  could  be  ascribetl  to  uo  father  cause.  A  large  male 
|Hip,  badly  bitten,  was  seen  on  the  reef,  the  external  obliipie  nuis<!!e  being  vmI  through 
and  tbe  skin  torn  oil  half  the  right  side  of  the  ahdouu^n,  the  tlajj  trailing  on  tlie  ground. 
AlthoQgh  alive  ami  active,  such  a  wound  uiust  eventually  have  resulted  in  de4ith,and 
llipaiiirual  was  kille<L  No  case  of  sunstroke  was  observed,  and  uoue  has  probably 
everoreurred,  although  seals  might  be  killed  by  th«^  sun  jnst  as  they  might  lie  kiUed 
byli|,'litniTjg.  Thesymptoius  ascribed  to  ^vsunstroke,"'  'Miervous  jerking  of  the  Iind>s, 
Wlihved  by  convulsions  and  death, '^  are  the  symptoms  of  the  later  stages  of  starva 
tion,  iind  w^ere  seen  auil  noted  by  lir,  Junlau,  Mr.  Tuwnseud,  aud  Mr.  (Mark/ 

To  sum  up  the  evidence  a«*eumulated  during  ilie  summers  of  \H*M  and  1S98,  it  may 
^^mi\  that  under  natural  conditicuis  the  vast  nuijority  irl"  deaths  among  young  fur 
«ftl8ivre  due  Ut  the  parasitic  worni  (mThmria^  whose  ravages  Imve  probatdy  liorue  a 
direct  ratio  to  the  miudier  of  seals  aud  condition  of  the  rookeries.  Next  comes  starva- 
tion from  ciiuses  at  jjrt'seut  not  deliuitely  known,  aud  then  folh>w  small  losses  from 
Various  dii^eiises  and  accidents.  A  few  of  the  uewly  boru  are  accidentally  trampled 
«ii*!er  (tmU  a  few  are  killed  by  their  vii-ious  rehitives,  ami  scnue  perish  from  other 
c^iUsfH,  so  that  all  in  all  the  total  uumbe!'  of  deaths  before  the  young  leave  thv  island 
t»f  St.  l*uiil  is  not  far  from  10  i>er  cent  of  the  number  born,  8t.  lleorge  with  its  free- 
ilniii  frnui  L'ndnaria  faring  uiuidi  better.     What  follows  after  the  migmtiug  thousands 


Two  of  ihem<  are  r«?cor*lp<l  in  tho  ,IoHni:d  iis  foHawft:  "A  Itttl©  pup  Vm»  guwphj;^,  with  H]MkATiis 
l^bbiceutigh  for  rac'h  Un^ath.  She  ih  killr<L  A  mnnW  iVjiial*^  ]Hip,  very  loiin.  TIji*  rit»lit  hing  con- 
i;it4NlJiAr«Uy  crepitiitint:;  loft  lioi^  imniial :  «>ther<^>r<?niiH  likowiHc,  Stnina<li  wlioUy  f^rupt^'.  Lower 
pwtiif  muall  iriteatiuo  \'h\\  &i  grersmsh  tocal  inaltar.     Absnliiti^ly  nn  f;if. 

"A  ItkT^e*  tVjiiiale  puj*,  ^rcjitly  i^nuii^inteil,  wjiw  fnuiiil  lying  j^aajiinjij  nnd  p-rkiut*  with  wpasms. 
ioolber  c»t«  i»f  Miostroki?,  »o  rulleO.  It  Itas  pafl»f4  a  fpiaiitity  of  dark  matter,  like  i«al  tiir  (a  huf© 
»ipi  o(  !itar\  :itiou  i.  and  iU  tower  hitcHtiiies  werti  fuM  of  the  8aiiie  lluid.  Tlie  orgauA  were  in  a  uonual 
i^diUoo.     Not  a  tfiu.*e  of  fitt/' 
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have  left  the  islands  and  started  on  their  first  trip  southward  we  do  not  know,  bat  we 
do  know  that  a  very  large  proportion  of  those  that  set  out  never  return,  and  the  most 
probable  suggestion  is  that  they  perish  of  starvation  from  failure  to  catch  the  ueceB- 
sary  food,  being  abruptly  weaned  and  forced  to  shift  for  themselves  before  they  liave 
had  an  opportunity  to  learn  the  art  of  iisliing. 

Little  can  be  said  regarding  the  deaths  among  adult  seals  except  those  wbicrb 
occur  on  the  rookery  grounds  and  are  the  direct  outcome  of  fights  among  the  balls  9X* 
ill  treatment  of  females  by  the  males.    As  a  rule  these  happen  early  in  the  season,  for  iio^ 
one  of  the  129  cows  and  28  bulls  found  on  the  breeding  grounds  in  1896  was  sufficientl^r 
well  preserved  to  permit  of  an  autopsy.    In  all  probability  comparatively  few  bQlE:^ 
perish  directly  on  the  rookeries,  the  28  bodies  found  being  those  of  such  as  werekille 
outright  or  so  desperately  maule<l  that  retreat  was  impossible.    But  many  a  vanquishe 
bull  escapes  only  to  die  and  many  another  dies  after  the  season  is  over,  lying  down  t>o 
sleep  his  last  sleep  on  the  slopes  about  Middle  Hill,  where  the  bones  of  many  an  oL<l 
veteran  lie  bleaching  on  the  sands.    The  shore  of  English  Bay,  from  Tolstoi  to  beyoncl 
Middle  Hill,  is  indeed  an  ancient  cemetery,  not  only  for  thousands  of  pups  and  scoi^»« 
of  bulls,  but  for  many  a  sea  lion  and  an  occasional  sea  otter  ^  as  well.    A  5-year  old  mal^ 
found  dead  on  Zoltoi  sands,  affords  a  hint  of  the  manner  in  which  many  a  rookery  dis- 
pute must  terminate,  especially  when  a  young  bull  ventures,  or  a  bachelor  blnnder^s 
inside  the  line  of  breeding  seals;  bitten  about  the  flippers,  bruised  about  the  neck, 
this  ejected  youngster  had  taken  to  the  sea  only  to  exchange  one  mode  of  death  fior 
another,  escaping  from  the  jaws  of  an  irate  bull  only  to  perish  by  drowning.    Bnt   if 
most  of  the  bulls  which  are  killed  during  the  breeding  season  die  outside  the  rookeri^»s 
the  reverse  is  probably  true  of  the  cows,  whose  deaths  either  result  from  the  efforts  of 
the  bulls  to  prevent  them  from  leaving  the  harems,  or  from  the  attempts  of  the  balls 
to  appropriate  cows  belonging  to  their  neighbors.     In  either  case  the  cows  arelial>l« 
to  undergo  rough  treatment,  and  although  they  receive  the  most  savage  bites  withont 
flinching,  many  undoubtedly  die  of  their  wounds.    Ordinarily  a  bull  merely  expos- 
tulat-es  with  a  cow  in  very  vigorous  seal  language,  but  now  and  then  he  will  lose  bis 
temper,  and  with  a  rapid  stroke  cut  a  gash  in  the  female's  neck  or  shoulder,  orm&l^® 
his  teeth  meet  in  her  back.^    Or,  occasionally  a  nervous  bull  will  seize  some  he^^itatir*  8 
cow  by  the  back  and  with  a  toss  of  his  head  hurl  her  10  feet  away,  usually  witho*^^ 
serious  injury,  but  now  and  then  with  fatal  results.     Such  a  case  was  seen  on  tbere?^^ 
in  1897,  where  a  female  lying  on  her  back  among  the  bowlders  was  found  to  haveh^^^ 
skull  as  neatly  fnictured  as  if  it  had  been  done  with  a  club,  a  bite  in  the  small  of  tlP^^    , 
back  intimating  rather  plainly  that  the  perpetrator  of  the  deed  was  an  ngly-tempere^^ 
bull. 

While  such  things  may  happen  at  any  time,  they  usually  occur  in  the  early  x)arto^^ 
the  season,  and  are  most  frequent  where  the  harems  are  small  and  the  idle  bulls,  which 
are  so  fruitful  a  source  of  disturbance,  most  numerous.  This  in  1890  was  the  state  of 
aflairs  toward  the  southwestern  portion  of  Northeast  Point,  where  the  quarreling  and 
clamor  were  incessant.  Many  of  the  cows,  and  some  of  the  pups  as  well,  were  badly 
scarred,  one  cow  being  specially  noticeable  from  tlie  fact  that  a  patch  of  skin  0  inches 


'  Bones  of  the  sea  otter  are  now  very  Holdoin  found  here,  as  tiiey  have  mostly  been  collected. 

^  A  good  example  of  snch  an  oc<'urrence  was  witnessetl  during  the  first  visit  to  St.  George,  Zapadni, 
when  an  ill-tempered  bull  with  but  one  cow  cut  a  ;<^ash  6  inches  long  in  her  neck  with  a  single  iiuick 
snap,  while  on  Lukanin,  in  1897,  a  vicious  bull  literally  tore  one  of  the  newly  arrived  cows  to  pieces. 


DKATHS  FROM  HOUGH  HANDLING. 

^Q 115* re  was  misaiiiij  from  her  bju'k.     Such  an  injury  as  this  hist  may  have  been  iiiUk^fced 
n  t  ii<5  attem|jt  of  sotiie  envious  bull  to  appropriate  his  neighbor-8  wives  by  dasliiiig  into 

Jliii^rern,  seizing:  a  CAnv  by  liie  skin  of  her  back  and  (*arrying  lier  olf  bodily,  a  |>erforiu- 
ic«?  eminently  ealrulated  to  errate  respeet  for  the  bulln  strength  ami  agility. 
naturally  sueb  a  Sabiue  outrage  as  this  does  ruit  go  unheeded  by  the  bull  whose 
firtw  liaa  been  taken,  but  liis  pursuit  nf  the  otVender  is  liarnpered  by  the  fart  that  he 
aare>^  not  leave  liis  harem  too  far  behind  lest  in  trying  to  save  one  wife  he  lose  others* 
C-lne  enterprising  bull  was  seen  to  come  out  of  the  wat-er,  grasp  the  nearest  cow  by 
e  ueek,  plunge  back  and  swirn  away  with  his  prize  to  a  spot  some  7.1  yards  distant, 
tpt>t>r  and  capturi^d  being  under  water  most  of  the  way.     x\nd  alter  all  this  labor 
Ehe  cfow  slii*ped  away  three  minutes  later  wldle  the  bidl  was  engaged  in  a  discussion 
vitU  a  neighbor,     Ot^casionally,  too,  it  will  happen  that  when  a  cow  has  been  seized  by 
fiome  predatory  bull  her  rightful  lord  and  master  will  dash  to  the  rescue  and  grasp 
her  by  tlie   most  convenient  spot,  usually  the   neck,  and  eiuleavor  to  lii»erate  his 
ft\Hlucted  bride  l>y  main  force.     A  game  of  pull  devil,  iiull  baker,  ensues,  and  the  poor 
cow  is  tugged  about  until  the  skin  gives  way  or  one  of  the  bulls  gets  tired  and  lets  go. 
Observation  of  a  rookery  impresses  one  with  the  fai^t  that  among  fur  seals  nuitrimony 
is  a  very  serious  matter  for  all  jjarties  coucerued,  and  that  tJu^  bad  temper  displayed 
l>y  tin-  bulls  is,  to  a  great  extent,  excusable, 

Uough  liaudling  by  the  males  uuiy  Ik^  set  down  as  the  most  evident  known  cause 
'*f  de-ath  among  tiie  females,  and  Hie  greater  the  incjptirtion  of  bulls  the  greater  the 
tinuibiT  of  deaths,  so  that  in  a  state  of  nature  the  superabundance  of  bulls  must 
prohably  be  an  iuiportant  factor,  if  not  the  chief  factor,  in  cheeking  the  increase  of 
the  far  seals.  As  the  proportion  of  the  sexes  at  birth  is  e<|uab  and  as  at  least  thirty 
iiiale.sare  Ixirii  where  nne  is  needed,  there  nuist  in  olden  times  have  been  a  prodigitms 
i^iHoant  of  lighting  and  a  niigbty  turmoil  on  the  breeding  grounds,  with  a  conse- 
Queut  destruction  of  niotbers  and  pups.  There  were  11*  dead  cows  on  Keef  rooker}^  in 
i81»7^  and  if  there  was  such  a  visible  loss  with  only  a  moderate  sur[>lus  of  males  wlmt 
^Ust  have  taken  place  before  any  males  were  killed  l>yman!  It  is  evident  that  if 
i^iany  cows  are  killed  outright  many  more  must  be  badly  injured  and  eventually  die, 
an  inference  made  in  discossirjg  the  mortality  among  the  i>U|m,  where  it  wa^  suggesteil 
that  the  loss  of  these  injured  females  at  sea  probably  a^jcounted  for  much  of  the  early 
^tanation  of  the  young. 

While  rough  handling  by  bolls  is  thus  the  most  evident  faetor  in  the  death  of 
cows,  yet  the  vast  majority  i»erish  from  causes  whieli  must,  from  tbe  nature  of  things, 
remain  nnknown.  Occasiouidly,  however,  we  find  deaths  resulting  from  unsuspected 
taiise?^,  as  when  four  cows  were  found  to  have  died  during  parturition  from  a  wrong 
l»res(*ntation  of  the  fetus  j  in  two  eases  the  shouhler  having  otlered,  and  in  the  third 
tliecKM-'iput.  In  this  latter  e;ise  the  head  of  the  fetus  was  doubled  up  on  the  body 
and  lirinly  wedged  in  the  pelvis  of  the  nu)ther,  w^deh  had  evidently  lived  some  time 
HtltTthc  death  of  her  olfsjiring.  Tlie  f<mrth  ease  was  in  many  ways  very  remarkalile, 
Inr  w bile  death  had  occurred  in  parturition  from  a  breech  presentation^  tlie  conditions 
«h0Wi.t<l  a  pretty  clear  case  of  superfetation.  The  placenta  Avas  torn  away  and  lay 
oatsidethe  ruptured  uterus,  which  contained  in  the  left  branch  a  pup  of  the  ordinary 
me  and  also  a  small,  shrivefled  up  fetus,  rdiout  (*  inches  haig,  attached  to  tln^  caudal 
iudeof  the  horn  near  it-s  junction  with  the  main  branch.  This  had  apparently  reached 
a  certain  stage  of  development  and  then  been  resorbed^  leaving  little  more  than  the 
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skeleton.    Owing  to  the  long  time  that  had  elapsed  since  death  it  was  not  iwssibleto 
make  as  critical  an  examination  as  might  be  desired. 

Losses  from  snch  causes  as  the  alH)ve  mast  naturally  be  few  and  form  bat  a 
trifling  factor  in  the  totiil  death  nite,  still  it  is  interesting  to  find  such  cases  amoni; 
wild  animals. 

Killed  by  a  fish  bone  sounds  like  the  heading  of  a  newspaper  item,  and  yet  onecov 
seal  was  found  dead  from  an  accident,  not  in  swallowing,  but  in  unswallowiugtlie 
remains  of  a  pollock.  As  noted  in  the  chapter  on  f(K)d  bones  or  other  hard  substances 
swallowed  by  seals,  they  are  sooiier  or  later  regurgitated,  bones  of  good-sized  ]>o]lock 
being  thus  disi>o8ed  of,  usually  with  success.  In  the  present  instance  the  bone  hail 
lodged  crosswise  in  the  larynx,  perforating  both  the  right  and  left  sides,  though  finally 
working  through  the  left  side  for  more  than  half  its  length,  making  so  bad  a  cat 
that  death  may  be  said  to  have  resulted  from  the  combined  effects  of  strangiilatioii 
and  loss  of  blood.  The  cow  wa.s  found  washed  up  on  the  beach,  and  an  autopsy 
revealed  no  injury  save  a  slight  congestion  of  the  lungs  and  the  presence  of  an 
unaccountable  quantity  of  clotted  blood  in  the  stomach.  While  skinning  the  animal 
the  bone  was  found  fixed  in  the  muscles  of  the  neck  and  subsequent  examination 
revealed  the  extent  of  the  damage  which  had  been  done. 

Not  only  were  few  desul  adult  seals  found,  but  very  few  that  were  seriously  injnred, 
this  for  the  reason  that  in  the  majority  of  cases  serious  injury  promptly  leads  to  death 
where  the  struggle  for  existence  is  so  severe  as  among  the  fur  senls.  A  crippled 
bachelor  shot  on  /oltoi  was  probably  the  victim  of  an  encounter  with  a  killer,  the 
location  and  extent  of  his  injuries  being  just  such  as  would  have  resulted  from  the 
bite  of  a  jiursuer,  the  right  hind  flipper  being  bitten,  botji  sides  of  the  i)el vis  crushed, 
two  ribs  and  the  processes  of  several  vertebrae  broken.  (See  PI.  XX.)  As  a  direct 
result  of  these  injuries,  which  involved  the  spinal  cord,  this  young  bull  was  jiaralyzed 
in  his  hind  (|uarters,  dragging  them  laboriously  along  the  ground,  and  another  hirge 
bachelor,  seen  on  Kitovi,  but  unfortunately  not  secured,  was  very  probably  hurt  in  a 
similar  manner.  On  October  10  the  natives  brought  in  the  remains  of  a  pup  said  to 
have  been  destroyed  by  a  killer,  and  on  October  13  a  female  was  found  whose  death 
was  also  ascribed  to  the  same  cause,  while  two  pu]>s  were  seen  Civch  minus  a  flipper. 
A  cow  on  Zapadni  had  lost  a  hind  flipper,  jmssibly  from  the  bite  of  a  killer,  and  a" 
old  bull  was  observed  on  Zapadni  for  several  consecutive  years  minus  the  greater 
jiart  of  the  fore  flipper,  and  yet  thus  hnndicapiuHl  able  to  maintain  his  place  on  the 
rookery.  A  cow  with  a  broken  or  dislocated  right  fore  leg  wa.s  noticed  on  the  XortU 
rookery  of  St.  Qeorge,  and  a  young  male  similarly  (•rip])led  was  seen  on  Zoltoi  sands. 

As  to  the  number  of  seals,  young  or  ohl,  which   i>erish  when  absent  from  the 
islands  and  the  causes  of  their  deaths  we  know  absolutely  nothing,  but  wind  and  sea, 
or  anything  which  leads  to  interference  with  t  lie  food  su])ply,  are  probably  the  far 
seal's  worst  natural  enemies,  while  ice  lingering  about  the  islands  in  sjiring  would  be 
very  de4idly  to  the  females  seeking  the  shore  to  bring  forth  their  young.     Once,  indee<l, 
the  Pribilof  herd  seems  to  liavt*  been  reduc(»d  to  its  lowest  ebb  from  this  very  cause, 
the  scarcity  of  seals  during  and  for  s<mie  time  after  ISM}  having  been  brought  about 
by  the  persistence  of  ice  floes  about  tin'  islands  long  into  June,  causing  bulls  and 
cows  alike  to  ]>erish  by  thr)n sands. 

The  only  two  s]>eci(»s  of  sharks  which  could  ])ossibly  eat  seals  are  fortunately 
rare,  even  in  southern  waters,  and  deaths  from  this  source  are  j)robably  not  Avurth 


rig,  even  if  they  occur  at  all  Tin?  killer  (PL  XXI)  is  cliarg:ed  with  th(5 
f>n  of  mauy  seals,  antl,  as  iutimateil  abovti,  immy  uiulouhtedly  are  If^st  at  sea, 
iller  is  reticeut  on  the  iaubject,  atjd,  iu  this  iiustaiice  at  least ,  the  .sea  does  not 
is  (lead. 

killer^  wlieii  in  the  same  hx-ality  a.s  tljt^  sealn,  may,  imdeiiiably,  be  a  terrible 
iuee  it  is  not  only  extremely  vonu'ioihs  but  ^witt  emm^^ii  to  eatch  a  seal  and 
ly  i>o\verrul  to  attaek  and  kill  a  sen  lion.  Fortunately  killers  are  lar;4:ely 
DID  the  vicinity  of  the  ishnnls  duriujr  the  breeding  season,  the  majority  of 
^iijg  m  May  and  ret  urn  nig  iii  Seistember,  It  must,  however,  be  said  that 
0  is  known  as  to  the  destrnetion  eansed  by  the  killer*  V^ery  few  have  aetually 
killer  captnrniu  siiul  eatni^j  seals,  and  still  fewer  have  had  the  good  fortune 
in  a  post  mortem  on  one  of  these  eetai'eans,  so  that  information  on  this  [)oint 

^be  desired.* 
%  were  seen  on  Jnly  8,  when  about  10  miles  south  of  St*  (leorge,  and  on 
er  0,  when  between  8t.  (George  and  IJnalaska,  bnt  the  only  one  seen  during 
veuing  time  was  on  August  ti,  when  on  the  Vm-win.  about  10  miles  to  the  east 
ml.  Of  eourse  this  dues  urjt  mean  that  there  were  no  killers  about  the  islands 
[lis  time,  but  as  a  careful  uateli  was  kept  (or  them  it  is  safe  to  say  that  tliey 
fcninerons.  After  this  date  they  vSeem  to  have  suddenly  beeome  abundant, 
fcesenee  of  killers  about  SL  Paul,  in  proxindty  to  the  seals,  is  treijuently 
P  in  the  journal  kept  by  Mr.  Clark,  ainl  although  thc\v  were  not  aetnally  seen 
and  eat  seals,  yet  it  is  hanlly  iirubable  that  these  earnivoroas  eetaeeaus 
wling  about  the  island  solely  for  amusement. 

ost  extraordinary  c^uieourse  of  these  auinuils  was  not^d  by  Captain  Garforth, 
M.  S,  rkmsuni,  who  states  that  on  September  1.'),  IH&O,  killers  were  so 
to  the  northward  of  Uninuik  Pass,  hundreds,  it  not  thousands,  being 
that  vicinity,  that  it  was  necessary  to  stop  several  times  in  order  to  avoid 
ito  them.  As  Captain  Bryant  says  that  lie  took,  respectively,  IS  and  24 
from  the  stonniehH  of  two  killers,  the  possibilities  of  this  animal  as  a 
|of  seals  would  seem  to  be  considerable,  and  while  little  is  jK^tually  known 
!ig  losses  from  this  source  it  seems  not  nnlair  lo  charge  a  certain  proimrtion 
iknown  death  rate  to  tlie  killer. 

I^his  unknown  <leath  rate  is  normally  high  is  eertji inland  it  is eijually  certain 
m»  never  been  duly  eoimidered,  not  everj  apt)ro\imately,  in  estimating  the 
iiicreose  or  decrease  of  the  seals,  although  all  such  "H^stimates"  are,  at   the 

(^ guesses,  if  the  death  rate  among  young  pups  is  now  something  like  10 
t  may  have  ranged  as  high  as  l!0  per  cent  iu  former  days  of  abundance, 
this  we  twld  a  loss  of  half  the  pups  which  leave  the  islands  in  the  fall  we 
ftbly  iuside  the  mark,  tor,  as  Dr.  White  says,  **  Nature  is  extravagantly  waste- 
terribly  cruel.'"  Al though  tiie  death  rate  presses  so  heavily  on  the  pups,  it 
pqually,  or  even  more,  severe  on  the  breeding  females,  which,  heavy  with 
le  less  able  than  the  others  to  jjroiaire  tbntl,  escai>e  trom  their  enemies,  and 
d  the  bufletiugs  of  wimls  and  waves.  We  get  some  idea  of  this  from  the 
3jK>rtioii  of  female  seals  which  are  taken  at  sea — not  alone  by  the  pelagic 


■iaUy  I  ;ttn  inclined  to  hold  thi'  kiUer  gniltlcaii  of  very  ujiieh  nlriui^htt^r  nf  youtig  Kealii, 
W»t  Btarvatian  fniiii  imiLility  1o  luiUiirti  Jbud  whtiu  tUey  are  first  tunii'd  u\Y  hy  their 
Hd  forced  ta  ohlTt  for  themselves,  is  the  mo»t  ijm*ortaiit  factor  in  the  death  rate  among  pupa. 
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SBalers,  but  by  tUe  lodiaus  of  the  Northwest  cxiaat,  whose  catch  consists  mainly  of 
I'emales  and  jearUii^'8,  and  we  get  a  further  idea  from  the  comxiarative  scarcity  of 
3-year'Old  cows  on  the  rookeriosJ 

Not  ouly  are  the  rtMinile8  heavily  haudicapped  by  the  weight  of  their  nnboni 
oftsjiriug,  but  during  three  months  of  the  year  they  are  eomi>elled,  in  ordtT  to 
withstiuMl  the  drain  of  the  nursing  young,  to  frei [ueu tly  go  to  sea  in  search  of  food, 
while  at  that  very  tiiue  the  gre^it  majority  of  males  is  on  hind,  or  in  the  immediate 
vicinity  of  the  islands,  sale  from  natural  enemies. 

If  the  death  rat«  among  females  was  not  so  high  as  tt»  have  kept  the  hree<liiig 
portion  of  the  henl  pnictically  at  a  standstill  year  after  year,  the  effeirts  of  [icbgic 
seeding  would  not  have  made  themselves  visible  on  the  rookeries  so  rapidly  ;i,s  they 
did.  P'vidence  of  tlie  hirge  number  of  deaths  among  females  also  appears  in  ibe 
comparatively  small  area  of  the  rookeries  as  figured  in  Elliott's  first  report,  wheu  tiiey 
were  nearly  or  quite  at  ttu*ir  highest  level.  The  bachelor  seals  seem  to  have  incn*  i-'l 
enormously  prior  to  the  occui^ation  of  the  islands  by  the  United  States,  but  thej^^  ^i^ 
not  appear  to  have  been  any  corresponding  increase  among  the  females,  great  thougb 
their  numbers  actually  were,  and*  the  breeding  grounds  form  but  a  small  part  o(  the 
entire  su'ea  occu[jied  by  seals.  The  female  portion  t»f  the  herd,  the  very  one  on  which 
depends  not  only  the  increase  but  the  iireservation  of  the  seal  race,  always  has  been 
and  always  will  be  the  most  susceptible  to  attack,  and  it  is  snmll  wonder  that  i\» 
ranks  have  beeji  det'imated  by  pelagif  sealing. 

That  the  death  rate  is  high  is  certain;  that  it  is  variable  is  equally  sure,  for 
elimutie  conditions,  with  their  bearing  on  the  all  imtjortant  (luestion  of  tbod  su|>[)ly, 
vary  from  year  tij  year.  No  man  cat*  safely  assert  that  because  seals  are  abiuiclatir 
one  seixsini  they  will  be  ennally  nnmcrims  Mie  next:  and  tor  this  reason,  if  for  no  other, 
it  would  be  dangerous  to  permit  the  killing  of  seals  at  sea  even  in  limited  numbers; 
while  another  point  to  be  Ijorue  In  mind  is  that  while  the  numbers  of  the  seals  havif 
been  greatly  lessened,  nothing  has  occurred  to  lessen  the  number  of  their  enemies  or 
to  change  whatever  natural  causes  uniy  be  injurious  to  tbeni. 

If  little  can  be  said  about  tlie  causes  of  ujortality  among  seals,  less  can  liesai*! 
regarding  the  con^phiints  to  which  they  may  be  subject,  althmigh,  from  the  prompt 
manner  in  which  the  weak  or  ailing  are  weeded  out  by  natural  rauses*  dise:ise  t^irtni? 
to  be  more  rare  than  it  pmbably  is  in  reality.    Cases  of  some  couj plaint  ai>paroiitiy 
related  to  mange  are  not  infrequent,  the  hair  being  worn  down  short,  the  rough  and 
thickened  epidermis  slM)wing  through  the  hair<"    The  exanunation  of  siK'cimens  of 
the  skin  dried  and  preserve^l  in  alct>hol  failed  to  throw  any  ligiit  on  the  exact  nator^ 
of  the  disease,  which,  from  the  worn  condition  of  the  atijacent  fnr,  seems  to  pTOi\m 
intense  itching.    The  troiLble  is  usually  on  sonu^  part  of  the  back,  but  one  female 
seen  on  which  the  head  was  atfected.     It  is  said  that  this  complaint  is  of  more  freqaent 
occurrence  now  than  formerly,  but  this  may  be  simply  because  the  seals  are  uk 
closely  observetl  than  tliey  w^ere* 


>^ 


'Theee  S-year-old  sotilHinay  he  di^tingaiBbod  by  thoir  rather  amnll  aize  and  their  gray  niiistAe 
tliey  wrre  particularly  looked  for  in  IsyT  in  ordi-r  that  their  ahuuduuci*  or  scarcity  oji^ht  form 
I  minis  fur  &ome  «'8timate  as  to  tin-  lossea  among  Bvttls  up  to  [i  yoars,  bnt  it  can  simply  Iw  naicl  thai  the 
3-year-old  rows  fcirtn  but  a  Hmall  jiart  of  th*i  breediuii  herd,  the  luajcu  ity  bciuf^  1  years  idd  and  mer, 

'84iab(  sutTerin^  from  tliia  Lrt>abl«  wci«  taken  liy  tb*^  pehigit'  ^ealfieioir  tbe  eu;uti  of  Japan  and 
gave  riae  to  the  rumor  that  aeals  brauded  on  tlia  I'ribilofa  had  been  capturvd  in  Japaimso  waters. 
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course  understood  that  it  does  not  necessarily  follow  that  the  disease  among  the  seals 
is  caused  by  the  same  germ  which  produces  the  trouble  among  domesticated  animah, 
and  even  among  the  latter  it  is  suspected  that  more  than  one  pus-producing  germ  is  at 
work. 

The  blindness  of  the  bachelors  has  been  svscribed  to  overdriving,  althoagU  do 
explanation  was  ollered  as  to  why  any  amount  of  driving  should  cause  loss  of  sight 
Five  pups  totally  blind  and  two  blind  in  one  eye  each  were  noted  while  countiug  the 
starved  pups,  as  well  as  one  '^wall-eyed"  im>w  and  one  cow  and  two  bulls  eacli  with 
one  white  eye. 

A  feature  of  considerable  interest  is  the  liability  of  the  seals  to  attacks  of  what 
Dr.  T.  M.  Wood  considers  hystero- epilepsy,  the  first  instance  of  which  was  noticed  t^ 
Cohmel  Murray  and  Mr.  Macoun  on  East  rookery,  St.  George.  The  subject  was  aoow 
recently  in  from  the  sea,  and  apparently  dying.  The  eyes  were  rolled  upward,  the 
head  was  bent  slightly  backward,  the  body  was  rigid,  and  although  the  animal  still 
breathed,  it  seemed  at  the  last  gasp.  The  seal  wiis  turned  over  and  examined  for 
wounds  or  other  injuries,  but  none  were  found,  and  when,  half  an  hour  later,  theqnt 
was  revisited  the  animal  had  disapi)eareil.  Several  similar  attacks,  seen  whencoontiog 
(lea4l  pups,  were  apparently  brought  on  by  fright,*  but  in  the  case  just  noted  there 
was  no  a))parent  cause,  nor  was  there  in  the  case  of  a  young  male  noted  by  Mr. 
Harrett- Hamilton.  This  bachelor  was,  to  all  intents  and  puriioses,  dead,  and  was 
turned  over  and  pulled  about  for  some  time,  although  when  someone  stsirted  to  pail 
out  the  long  bristles  from  the  moustache  the  seal,  to  the  astonishment  of  all,  roased 
up  and  went  away.  The  attacks  note^l  lasted  but  a  few  minutes,  although  while  they 
endured  the  animals  were  in  a  perfei*,tly  comatose  condition. 

While,  like  other  wild  animals,  the  fur  seal  is  ordinarily  free  from  blemishes,  one 
biM'helor  was  killed  which  bore  a  fatty  tumor,  2  inches  in  diameter,  on  the  side,  and 
an  iMlult  fenuile  was  obtained  by  Mr.  Townsend  in  which  a  librous  tumor  was  develop- 
ing on  th4^  left  ovary,  the  (me  functional  for  the  season  in  which  the  animal  was  killed. 

A  few  more  or  less  complete  albinos  were  seen  among  the  pups,  and  two  instances 
of  nnil formation.  One  of  these  was  a  i»up  with  the  nose  surrounded  by  a  series  oi 
llesiiy  protuberances,  suggesting  that  of  a  star-nosed  mole,  and  the  other  was  a  puT 
in  which  eyes  were  totally  lacking.- 

Knmi  the  above  observations  on  the  mortality  ami  diseases  of  seals  it  is  apparent 
that,  while  they  are  subject  to  a  variety  of  complaints,  there  is  no  evidence  that  an? 
^reat  nnmln'r  of  deaths  is  caused  by  specific  disease,  much  less  that  there  is,  or  lui-^ 
Immmi,  any  (epidemic  among  them  aside  from  that  caused  by  Uncinaria,  Of  course  it  i^ 
possibh*.  that  such  a  thing  might  occur,  as  the  cormorants  of  the  Commander  Island^ 
liav<^  twi«'e  been  decimated  by  some  disease,  but  it  would  be  from  causes  which  car^ 
not  !)(*'  foreseen;  although,  ihs  Dr.  Stiles  i>oints  out  elsewhere,  we  have  in  the  iiumber^ 
and  habits  of  the  fur  seal  conditions  favorable  to  an  epidemic. 

The  following  tables  summarize  the  results  of  the  work  of  189G  and  ISOT,  aud 
hliow  the  nund>er  and  causes  of  deaths  so  far  as  is  known. 

'So*.  Vol  I.  Vi.  II,  pp.  ii»7,  r><H>,  r>si. 

I  liavo  iitMl(«tailM(MMi('(Tiiiii^  this  sproiiiieu.  wbi<'li  wus  iirucuroii  by  Mr.  Barrett-llaiuiltoii,  except 
hiN  Nltttf«tii(Mit  that  Micro  wt^ru  no  (\vo»  in  the  tiurkoU. 
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SUMMARY. 

l^^IntrcKincHoii :  The  firat  parasitic  wnriu»  recorded  from  Bering  Sea  were 
le^^teil  by  Steller  in  I74li  from  i\m  now  extiiirt  »ei*  cow  (p,  100).  Siuce  that  time 
iHitert  (p.  IW)  have  been  mentioiieil  from  the  fixr  fte^il  of  Bering  Sea  by  Elliot, 
LB82,  an«l  by  tht^  British  t'ommisfliouers  in  the  Paris  hearing,  but  the  worms  were  not 
ulietl.  The  8iil*ject  of  the  |iarafiite«  of  the  for  seal  bearK  an  iotimate  relation  to 
le  parasites  of  marine  mamioiils  in  general  (p,  101 ),  bnt  references  to  the  parasitic 
of  marine  mammals  are  meager,  and  none  of  them  treat  the  sabject  in  detail 
[p.  1O1-102). 

The  parasitic  worms  collected  liy  Lucas  in  Bering  8ea  came  from  the  fur  seal,  the 
lir  seal*  and  the  sea  bon  (p.  102),  and  belong  to  three  ditterent  famibea  of  worms 
[p.  llW):  uiawwormK  of  the  genus  Astytris,  stronjjyles  of  the  genuH  r urinaria^  and 
Itapewomift  of  tli*'  ^renus  Hotkrwetphfdm.  Ol"  these  the  itacaridea  and  Ktrongyles 
tlie  most  important  in  connection  with  the  subject  at  band,  and  of  inawworms 
'ftViije  we  have  sulVn-ient  material  for  proper  study. 

II, — Family  Asraridae  (p- 10:i).    (ienus /l.vmrt«:   Synonymy  {p,  103);   diagnosig 

]K  1U3).    These  worms  occur  normally  in  the  digestive  tract,  but  are  iK^casionaJly  f<mnd 

111  other  parts  of  the  boily  (p.  104);  a  few  special  ens  have  little  or  no  eOect  upon  the 

lio^r^  but  lieavy  infections  may  injure  the  lioat-s  in  variims  ways;  by  stoppage  of  the 

bciwelH,  hy  wanderings  taking  food  intended  for  host,  wouiidiirg  the  niricosa,  productioii 

of  a  toxic  substance  (p.  104),     Nom^  of  these  elfects  have  been  observed  in  any  degree 

..f  iiniiortance  in  the  case  of  the  fur  seal,  bnt  tbere  m  no  reason  to  aasume  that  the 

HflTtH-tM  i>f  ascarides  upon  these  animals  will  be  difterent  from  the  eirects  of  maw  worms 

iiiMJo  other  animals  (p*  104),     In  our  opinion,  while  the  mawworins  will  undonbtc*lly 

1h»  a  fa4tor  in  the  general  debility  of  seals  in  cases  of  exct^ssive  infections,  the  relation 

ijf  the  worms  U)  the  mortality  of  seals  will  b<*  insiguiljcant  (p.  104).    The  seals  become 

mfecteil  with  their  ascarides  hy  eating  lish;  these  worms  accordingly  play  no  role 


<  Tills  report  cm  the  pArniiitir  worniN  of  iho  fur  sea],  colleetinl  by  tho  United  States  t'oiiirurBsion  of 
lieB,  wa*  prepsuwl  tiiuU^r  tLe  liirertuni  <*f  Dr.  I>.  E.  Sulujmi^  t^liiefnf  thi^  Jiiireaui  of  Animal  Industry, 
'  ^tattf«  Depariiutiut  of  Aj^'ioibmo,  at  Uw  iiMiuewt  of  tli©  SecnrUry  of  the  TreaMory. 
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ill  the  death  rale  of  pujm  too  young  U>  catch  lish,  and  a  crowded  condition  of 
rookerie.s  is  of  no  iini>ortaiice  in  conuection  with  the  spread  of  iiiteetion.    Tl 
evidently  no  way  open  to  prevent  infection.    Ascarh  tfeeipien^  was  collected  by 
from  the  fur  seal,  the  hair  seal,  and  the  sea  lion;  and  A,  osruhiia  from  the  sia 
(p.  105}.    These  same  worms  are  found  in  other  parted  of  tlj«'  wovh]  (irreeulaud^elcp 
other  ho8t8. 

The  Amaritle,f  of  rnarine  jnmnmah, — tTuder  this  head  we  tlistuss  the  history 
the  sul>Je4"t,  the  division  of  the  genus,  and  the  history  and  strueture  of  all  of  tl 
various  forms  described. 

IIL— Family  Strongylidae;  (p.  1G4),  subfamily  Scleroatom in jiej  genus  i  twuinr 

A  few  worms  of  this  genus  w^ere  found  by  Lucas  in  a  fur-se^il  pup,  three  mool 
old,  but  onr  material  is  not  suttieieut  to  permit  a  detailed  study  of  the  form,  1 
worms  of  this  genus  are  blood  suckers  of  the  worst  type,  ami  a  heavy  infeetion  won 
undoubtedly  have  very  serious  efteets  upon  the  pu[>s,  as  allied  worms  do  up<.>n  mi 
ilogs,  eats,  and  other  auitnsils.  The  life  hisU>ry  of  and  source  of  infection  by  the  a 
Unrhtaria  is  not  demonstrated, and  can  not  well  be  demonstrated  at  this  distance  firt 
its  habitat,  but  anal<*gy  would  ijoint  at  a  direct  develo[jment  without  an  intermedi 
host.  (Bee  also  8npplenn^ntary  Note,  p.  ltJ5,)  If  this  view  drawn  from  a?»aIo^ 
correct,  the  infection  would  take  place  upon  the  njok erics,  and  a  crowding  of  ( 
rookeries  with  an  open  season  aud  lai^k  of  nourishment  would  give  the  conditio 
necessary  lor  an  epizootic;  thus  this  worm  might  under  conditions  play  an  imiM)rta 
r«Vle  in  the  mortality  of  the  pup8,more  especially  if  the  latter  were  deprived  of  uoarii 
meut  from  their  mothers  because  of  pelagic  sealing  or  other  causes. 

IV. — Fanuly  Bothriocephnlidae  (p.  107;)  snbfamily  Bothrioi^ephalinae;  gen 
IMhrkwrphaiiitt.  A  few  worms  of  this  genus  were  iiollocted  from  the  fur  seal  by  Lac 
who  states  that  about  40  per  cent  of  the  sciils  are  infected  with  them.  Lack  of  til 
prevents  our  making  a  iletailed  study  of  the  form.  Analogy  points  to  fish  as  t 
intermediate  host,  and  hem^e  as  sonrc^e  of  infect ion»  These  worms  would  a^itiordiui 
not  be  found  in  young  ptips. 

V,— Compendium  of  parasites  arranged  according  t<j  their  hosts. 

VL — Bibliography, 

L— UTTEODUCTION. 

The  earliest  recK)rd  we  have  been  able  to  find  of  parasites  in  the  marine  mamma 
of  Bering  Sea  is  a  statenn^nt  by  Steller  (1751')  that  in  duly,  1742,  he  found  m\ 
parasitic  worms  al>out  half  an  inch  long  in  the  stomach  of  the  now  extinct  sea  oo 
lilfflrodamans  StellerL    These  helminthes  { A»mr/»  rytinaej  see  p.  163^)  are  now  uni< 
tifiable,  but  have  been  referred  to  by  various  helminthologists 

In  hefminthological  literature  we  have  not  succeeded   in   finding  any  fiirtl 
refereiices  to  parasitic  worms  in  Bering  Sea,  and  esi»ecially  of  the  fur  seal,  but 
Lucas  has  called  our  attention  to  the  ibl lowing  passages  in  other  works. 

Elliot  (1882,^  p.  3o)  in  his  Monograph  of  the  8ea  Islands  of  Alaska,  refers 
worms  in  the  stomach  of  the  fur  seal  and  the  sea  lion  as  follows: 

I  liave  examined  the  atotiiachs  uf  biindreds  which  were  ifriven  np  and  killed  itimied lately  I 
their  arrival  in  tho  sprint;  wnr  Iho  village;  I  Lave  tho  wnrd  of  uiitives  here,  who  liavo  seen  huodS 
uf  thonsaada  of  them  opened  during  the  alii lightering  »eaAOUs  past,  bat  in  no  one  AiDf^le  cnm 


'The  datei*  eDi'lased  iti  pnn^ntbeaefi  refi^r  in  the  works  cited  m  the  bibliography »  pp.  171'l7i< 
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r  «*veT  bc**n  fonnd  otbi^r  than  tlie  bile  iuul  uTdimiTy  tuivTGtitma  af  bt^althy  organa  of  this  cIoab^ 
y  markcMl  tixi'option  i>f  tjiiding  in  every  om?  a  ^^iiarl  ur  chiHter  ai'  wintns  t.  Xentatoda)  IVdiu  the 
liwuf  u  w»tniit  to  ii  Uiiurh  oa  lar^jfr  as  n  iduii's  Ht^t.  F^mtitiij;;  u|ipariiiilJy  huu  ni)  i^HfV^rt  iiiioTi  tlu"  w<>rni«, 
foruii  the  rare  ocfusioiij  ami  i»i'rhaps  tht-  liLHt.  miii  that  will  «vir  iiLciir^iif  kilUiijr  tliroe  or  four  hnndre*! 
old  liullii  hite  ill  thii  full  tn  Hiijiply  tlie  uiitivt^H  with  ohikiu  dktiiH^  1  w«'iH  pniHnnt,  ainj  aj^aiu  e\aiiiiii(f!il 
their  pftu  lie  lies,  tl  ml  in  g  ihi*  Maine  ascaridae  within.  TUoy  wen^  livivly  in  theHr"  empty  BtumachH,  and 
thdf  presence,  I  think^  gives  some  reiMion  for  tht"  habit  wliicli  thi*  oltl  bulla  hav«  (the  uthma  do  not)  of 
•walloving  8inali  water- worn  bowldi^rM^  tlio  Htmies  in  Homo  of  the  Htomavbs  wt^i{;ll^ng  half  a  pmind 
IpieoM;  ID  othere,  much  smaller.  In  oni.'  piinnch  1  ioiinil  over  5  pimndH,  in  the  ii;^^egiite,  of  largt* 
pebblott,  whii-h,  tu  funding  against  one  another,  i  bellevi%  muut  cnnilVirt  the  Biial  by  aiding  t.o  deuttoy 
foAgTiMit  mt'iiSUTt^  tliOBi'  intestinal  pi'sts. 

Tbesea  Htm  i»  also  ttonbh^d  In  the  same  way  by  a  similar  spicicH  nf  wc^rms^  and  1  pr»K<*rvtid  Hit) 
Umif'h  of  ono  of  tUi«e  animals  in  wliiih  tbrre  was  more  than  10  [loniidsof  utont-H,  8otU4'  of  them  alone 
nrygnsnt  in  si/^e.  Of  ihix  bitti  r  auimab  I  Biippose  it  t-onld  awallow  buwldoie  thai  weigh 2  or  ',i  ponnds 
Mcli.  I  cnn  iu»crth6  u«»  oth*'r  c;in»e  for  this  habit  among  those  aninialb  than  tbat  givt^n,  ahi  they  are 
tbebighcst  type  of  the  rariiivoriif  eating  IihU  as  a  rt^^iilar  nieani^  of  KubtiiHtein'O,  varying  the  manoionj 
tif  this  diet  with  tiocuiHioiial  jniey  fronds  of  ueaweed  or  kel]i,  xind  pi^rliapH  aerab  or  Biieh  onee  in  JiwIiilCj, 
linnrided  it  i.h  «>iniaU  and  tender  or  imlt-shelled.  I  know  that  the  Haihiru  Huy  that  the  t'afhtrhinttH 
iwillows  stonefl  to  *' ballast'*  liiniKelf;  in  other  words,  to  enable  him  tu  dive  dei^ply  and  <jijickly  ;  but 
twiticetl  that  the  females  and  the  '*  hollurtchickie'^  dive  qnieker  and  swim  belter  than  the  old  felb»wa 
jltti'e  specified,  and  they  do  so  without  any  balbist.  They  also  have  lean  nnisenlar  p4nver,  only  a  tifhe 
BkJit  which  the  **Bee-ciifcch"  pc>f*BeH«©w«     No^  ^^^'  ballast  theory  i»  not  tnnable. 

In  the  Ke|mi  t  nf  tlio  British  UfiminiHsioiierH  (p,  1»7,  sec.  M3}  in  the  Vimt^  Arbitra* 
|tfi  the  lblh»winjx  rather  iiidetiiiite  reference  to  the  imraHitos  of  «eiihs  is  foiiud: 

H  The  far  sealn  upon  the  Tribilof  itibiuda  are,  however,  allliett^d  by  at  li-ast  one  known  trouble, 
^■of  intf'tftinal  woruiH,  and  in  thf-  slomaclis  nf  every  seal  killed  a  certain  iiiindier,  umi  often  a  very 
l^derabte  nunjber,  of  sneh  wortnw  are  foniid.  This  ean  not,  of  t'oursep  be  lonsiiliireil  as  tonHtitnting 
w  itself  a  very  serious  atfection,  but  if  undrr  any  partiinlar  train  of  eirenmstau(?eH  it  nlioiild   he 

rderably  jucrosised,  it  ahiue  tnigtit  beeonie  a  danger  to  the  continued  well- being  of  the  sealn. 
These,  so  far  as  we  are  aware,  are  the  only  iiublished  slateDieots  regarding  the 
parrisirie  worms  found  in  Ueriiig  Sea.  The  preliminary  study  of  the  parasitie  diseiises 
of  the  fur  seal  is  thnw  redneed  to  indefinite  and  vague  statements  of  little  or  no  vahie, 
VYe  may,  however,  expect  that  a  review  of  the  parasitea  of  marine  iuamn»alH  will  aid 
ubiq  the  t^nbje<;t  at  hand,  us  basis  for  eompariaon  and  inference,  and  it  will  he  wellj 
thereliire,  to  take  a  ghmee  at  the  literature  u[>on  this  subject  betbie  jiassing  to  a 
ieterminatioii  of  the  worms  c-ollected  by  Lneas  in  Bering  Sea. 
I  The  greater  part  of  the  literature  upon  the  parasites  of  marine  raaniiuals  is  purely 
ogical,  dealing  with  descriptions,  lists,  and  synonymy  of  foims  found  in  various 
\  of  the  world. 

Both  worms  and  arthrop<ids  have  been  found  jyarasitie  in  or  upon  marine  mam- 
So  far  as  the  elibet  of  animal  parasites  nj^n  these  hosts  is  concerned,  the 
itf  of  hcdmintbological  articles  do  not  refer  to  it.    The  fallowing  references  to 
,  have,  however,  been  found : 

J)  gives  an  account  (d'  a  i)08t-inortein  examination  upon  a  young  male 

aR  which  died  at  London.     In  this  aecouut,  which  is  reprinted  in  full  in  eounec- 

with  the  parasite  present  (see  p.  139),  Murie  fouud  a  large  number  of  worms, 

^tmriif  hiaplor  Haird,  in  the  stomach,  to  the  presence  of  which  he  attributed  a  con- 

and  ulceration  of  that  organ.    He  also  states  that  an  abscess  was  found  in  the 

III  one  portion  of  the  account  Murie  says  that  ** death  seems  to  have  residted 

the  ulceration  of  the  stomach/-  although  he  admits  that  *'it  is  not  clear  why  tlie 

d  should  have  succumbed  so  suddenly,"  and  aiids:  "Literally  speakiug,  these 

\ 
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ulcerations  were  so  extensive  that  it  is  curioas  the  animal  shoahl  have  sarvived  lo 
long."  In  another  x>ortiou  of  his  report  Marie,  in  referring  to  the  abscess  of  the  brain, 
remarks:  ^'Whether  this  lesion  was  the  more  immediate  cause  of  death,  andnotttie 
ulcerated  condition  of  the  stomach,  is  an  open  question." 

Admitting  that  the  ulcerated  condition  of  the  stomach  was  caused  by  the  wonns, 
and  admitting  that  with  <<only  the  muscular  and  a  very  thin  lining  of  the  submaooos 
tissue"  remaining  i)erforation  might  have  easily  occurred  and  been  followed  by  a  fatal 
peritonitis,  we  fail  to  see  that  Murie  has  made  a  clear  case  in  diagnosing  the  causeol 
death. 

Gobbold  (1879)  devotes  a  portion  of  his  work  on  << Parasites"  to  a  discassionoi 
the  animal  parasites  of  Pinnii)edia  (Part  V,  pp.  313-315)  and  Oetacea  (Part  XI,  pp. 
416-430),  from  which  the  following  passages  are  extracted: 

Cobbold,  1879,  page  418 :  The  apparently  healthy  cetacean  IPhofMenaoommunig  =  Pkocaena pkoeam] 
was  shot  by  Mr.  Janliue  Murray  in  the  Firth  of  Forth  in  April,  1855.  I  mention  its  condition  hecMW 
the  bib)  ducts  were  foond  to  bo  diseasetl  in  a  way  similar  to  that  ordinarily  observed  in  camt 
duke  rot  affecting  sheep,  cattle,  and  other  animals.  In  my  M8.  uoU^  book  I  remarked:  *'TheliTef 
dncts  were  in  several  places  thickened  and  knotte<l  near  the  surface  of  the  organ.  On  opening  thei 
they  were  found  to  be  loadt'd  with  small  distomata''  [IHatoma  CampHla^Campula  oblongd]. 

Cobbold,  1879,  p.  422  -,  *  »  *  The  small  intestine  of  this  porpoise  [_Delphinu»  phocaena—Pkdetm 
pkocaena]  was  completely  choked  for  the  space  of  8  or  9  feet  by  fine  tapeworms  so  closely  pseks 
together  that  the  gnt  presented  the  appearance  of  u  Holid  cylinder. 

A  most  remarkable  infection  of  a  Globicephalm  Svineral  {=GlobliceplMla  mdtn 
with  thorn-headed  worms  (Echinorhynchus  vapitatus)  was  reported  by  PaTona(m3 
who  estimated  that  25,305  si)ecimens  were  present  in  the  intestine.  Parona  doc 
not  give  a  detailed  account  of  the  pathological  effects  of  this  infection,  nor  of  an 
symptoms  observed  by  the  captors,  but  argues  in  favor  of  the  view  that  a  heav 
infection  like  this  one  must  have  the  same  effect  ux)on  a  wild  animal  as  upon 
domesticated  animal. 

These  four  citations  are  the  most  important  references  we  have  found  deaUi 
with  the  effects  of  parasitic  worms  upon  marine  mammals.  It  might,  however,  I 
added  that  the  supiMised  genus  Conocephulm  (see  Aitcarh  typicUy  p.  127)  was  ba« 
uiK)n  a  coagulated  bo<ly  formed  by  uuicus  and  epithelial  cells  from  the  stomach 
the  host;  but  the  relatiou  of  the  worms  to  any  iK)ssible  erosion  of  the  stomach  wall 
not  mentioned. 

As  it  is  im|K)Ssible,  in  the  time  alloted  to  the  preparation  of  this  report,  to  disci 
in  detail  all  of  the  different  parasites  we  find  recorded  for  marine  mammals,  < 
discussion  will  be  coniined  to  forms  directly  bearing  ui)on  the  pariisites  collected 
Mr.  Lucas. 

THK   PARASITIC   WORMS   (COLLECTED   BY   LUCAS  IN  BEBlKa   SEA. 

Mr.  Lucas  lias  furnished  us  with  the  following  data  concerning  his  examinati 
of  marine  mammals  in  Bering  Sea  during  the  summer  of  1896: 

Nematodes  in  varying  numbers  ;ire  always  present  in  the  stomach  of  the  fur  seal.  There  ma 
only  two  or  three  or  there  may  be,  roughly  speaking,  one  hundred  or  more.  Only  in  rare  cas4*s 
their  presence  Heeni  to  cause  any  irritation,  but  occasionally  a  number  may  be  found  attached  tc 
spot,  and  the  stomach  wall  is  there  thick  and  hard. 

An  extreme  <!aMe  of  this  is  kIiowu  in  the  spetrinien  of  stomach  of  sea  lion,  Eumeiopias,  bat  no 
so  bad  as  this  was  met  with  in  any  fur  seal.  The  tapeworm  is  found  in  about  two  out  of  ever} 
seals.     Sometimes  but  cme  is  present,  sometimes  ten  or  a  dozen,  though  so  many  as  this  la  rare. 
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Tlie  tupe worms  are  foiiud  in  tlie  lurge  ititeatiu^^  in  tli»  [iiajority  i>f  caM<^H  with  Uie  be^bfl  tUfitened 
IB  or  Dear  to  the  cai'cum,  wbii'h^  in  tlie  fur  m^al^  in  Bhort. 

Kota[»dwurtmi  were  fuuiid  iu  tb«  twi>  old  muAvB  kilhMl  in  Augiiftt,  whioh  liad  iiofc  eaton  for  at  least 

The  worniH  colkiet^d  by  Liiciis  cHtno  from  tht!  fur  seal  {VailorhlnuJi  urmntm)^  the 
Si^lioii  {En  mr  (opiums  stellvri]  and  tbt^  hair  stml  {I*titH*a  lanjha  1*  all  as). 

Jitii^Gciesoi' U%\}e\Tt}Tm  {Hothriocephaliiifj  st^e  [j,  HiH)  wa«  (band  in  CailorhiHits;  *a 
lew  »troug:yle8  (  L^/R'm<m«y  Het3 1»,  105)  were  pregeut  in  tbo  intestine  of  a  (-af  fork  inns 
pup,  iiml  ii«euride8  (A*tr«in«)  were  prejieiit  in  Valhrhiniut,  fJttmetoplas^  nnd  Vhoea, 
The Bi^uirides  aluue  wereprenent  ili  liirgL*  ninnbers.  A«  it  is  evidently  these  \vorni8  to 
wkieli  the  Britii^b  referred  in  the  I^iiris  report,  and  as  these  were  the  only  worms 
preseutiusufticJent  nnmbei's  in  1890toeonie  into  consideration  from  a  medical  point 
fif  view*  furthermore  as  the  time  at  our  dispf»sal  for  thi«  report  is  exceedingly  liiniteti^ 
almost  tlie  entire  time  allotted  ff»r  study  of  the  seal  paruJi^ites  has  been  ^iveu  to  study- 
mg  the  members  of  this  ^renui^, 

n.— Family  ASCARIDAE. 

Thisfandlyof  round  worms  is  vari(uisly  diaj^^noseil  by   different   authors,    but   it 

inagtbe  subjex^ted  ton  rigid  and  eritieal  study,  with  modern  methtMls^  before   we  ran 

(eU  with  any  degree  of  satisfaction  whieh  genera  should  be  included  in   it  and  which 

should  be  eliminated  from  it.     For  generic  diagnoses  of  the  forms  which  cx>me  into 

rqtiefition,  Dujardin  (1845),  Diesing  (18tiO),  and  Hchueider  (IHOli)  especially  should  be 

I  €0D8Ulted. 

No  attempt  will  l>e  nuule  in  this  report  to  detine  these  various  genera,  as  only 
lone  of  them,  the  tyt>e  of  the  family,  comes  into  consideration  in  connection  with  tbo 
I  parasites  of  seals.     It  may,  however,  be  remarked  that  the  genus  Oaitoccphatus  and 
pn)bably  also  Pvntnwhrlim  fM  as  synonyms  of  Ascann. 

ASCARIS  Linnaeus,  t7S8. 

*WfL  JmcotU  Ll!INA.£tJ8,  Systema  natun^s  lUt.h.  oiL^  |i.  648.     Type  by  eliiuitiattOD,  J.  lumbricoiden  Lin- 

Daeat*,  1758* 
Cmp^ularid  Zkukk,  Erster  Naohtiag  Natiirg.     Eiiigeweitlew.,  P|k  xl,  5,   7.     Enuyfited  larvae  i a 

^Imn  Jiinl  Clupta. 
MOO.  Awaria  ZKr>KH,  ErsterNiiL'ljira^  Natnrg,     Eiiit;<'weiiliiw.,  pp.  xl,  ll,   IH.     AtHtiritf  nmuuHMl  and 

iucladiug  .1.  Ittmbrivokfe^,  hence  typo,  J.  fumbrkmdes, 
1845.  AtcarU  (An^arU)  Ulmjlubin,  Hist.  nat.  IltaniihifchtiH,  p.  ISi.     IiiLvhni**^  tyim  f*f  j^tninH,  h«nct'  type, 

dtcartM  (Ami»aku)  DuJARruN,  Miftl.  oat.  HiVluimthen,  p,'JiK    Typo,  'M.  Htmples  Riulolplii,"'  juiKtle- 

U'nniiied  ^=^  J.  ffustHmierii. 
Conoc^phatu*  I>IK?*INU,  8itziMig8U*^r.  k,  Aka«l.  Wihh.  Wivn,  XlAt,  im.  L'S,  p,  MiK  Tyjm,  Cohq- 
evphalu*  t^pifjm  Di<?.%iiig,  ISiiO. 
iJLui^osis. — B«-»dy  iii»>re  or  los**  «lufllicj  t''i(mjj;utf!!»  rylitidrirjil,  iiiitrtvut  leaa  iitti^iiiiaii^L  h*ward  both 
i^rtTi'initie*.  Motiih  atitertcir,  tenuiiuil,  wtth  thref?  teruiiiiiil  i:i>iiveigeiit  lipH^  two  of  wtiick  itru  veil- 
^k»-jAteral,  the  third  dorso-median ;  armed  pharyngeal  bulb  absent.  Auuh  near  pcxitcriur  extremity. 
Htzes  Beparatc. 

Hate:  With  two  spiciUeH,  veutrul  candid  iJiipilltto  pryfiont;  praaaual  HUckor  aboeut. 
Female:  Vulva  in  anterior  two-thirdn  of  body. 
Xyjt^t  J •eari*  lumMooidu  lAnnarMiif  1758. 

•  Ka  pnetensioiXH  to  a  complete  geixerie  fiynonyniy  are  hore  made.     Only  »nch  genera  and  Hub- 

b  aze  cited  which  have  a  direct  he;iriiig  upon  th«  type  apecie*i  and  thoH®  tpecies  tMiuwidered  in 

f  pap«r.     A  couipioti)  reviaion  of  the  neiuaiodoH  niuat  he  fuafle  to  eutabliih  complete  generic 


104  THE   FUB   SEALS   OF   THE   PRIBILOF   ISLANDS. 

Worms  of  this  genus  occur  in  the  adult  stage  in  the  stomach  and  intestine  of  various 
animals.    They  are  occasionally  reported  in  other  portions  of  the  body,  as  the  mouth, 
nasal  passages,  bile  ducts,  peritoneal  cavity,  etc.    In  many  instances  this  abernudt 
position  of  the  worms  is  undoubtedly  due  to  an  active  wandering  of  the  parasites  after 
the  death  of  the  host,  although  cases  are  also  recorded  where  the  nematodes  have  been 
taken  from  other  portions  of  the  body  than  the  stomach  and  intestine  immediately 
after  death.    Gases  are  al^^o  recorded  of  expulsion  of  ascarides  through  the  moatti 
or  nose  during  the  life  of  the  host 

A  few  ascarides  may  occur  in  an  animal  and  yet  not  have  any  serious  effect  upc^im 
it,  especially  if  the  host  is  large.  When  present  in  considerable  numbers,  however, 
they  are  undoubtedly  of  importance  and  may  bring  about  serious  trouble.  The  injury 
to  the  host  may  be  of  different  kinds: 

(1)  By  the  presence  of  a  large  number  of  ascarides  the  lumen  of  the  intestine  may 
be  so  filled  as  to  cause  a  temporary  stoppage  of  the  bowels. 

(2)  A  wandering  of  ascarides  from  the  intestine  to  the  liver  through  the  bil« 
ducts,  which  rarely  occurs,  may  interfere  with  the  flow  of  the  bile,  and  may  even  result 
in  more  serious  complications. 

(3)  It  is  claimed  by  some  that  the  ascarides  may  perforate  the  intestine,  especially 
in  case  of  intestinal  ulceration,  and  thus  gain  access  to  the  body  cavity.  An  iiigre^^ 
of  faecal  matter  through  the  perforation  will  result  in  peritonitis  and  thus  lead  f>^> 
death.    Such  active  perforation  of  the  intestinal  wall  is,  however,  certainly  rare. 

(4)  The  assimilation  of  food  by  the  ascarides  results  of  course  in  depriving  the^  ^ 
hosts  of  a  certain  quantity  of  nourishment;  but  this  will  be  insignificant  in  cases  c:^ 
light  infectious. 

(5)  Some  ascarides  have  very  strong  lips  and  become  firmly  attached  to  the  walL^ 
of  the  intestinal  tract.  It  is  but  natural  that  numerous  wounds  in  the  mucosa  arisin^^ 
from  the  lips  and  teeth  of  the  worms  should  produce  some  injury,  as  they  would  fonr^ 
X)oints  of  attack  for  bacteria.  If  Murie's  opinion  (see  p.  139)  is  correct  that  the  ulcer*^ 
in  the  stomach  of  the  walrus  he  examined  were  due  to  the  presence  of  the  ascarides 
found,  these  ulcers  probably  began  in  this  way. 

(6)  It  has  been  shown  that  some  ascarides  secrete  a  substance  which  produces 
swelling  around  the  eyes,  a  profuse  flow  of  tears,  and  intense  itching.    This  actio-^ 
on  the  part  of  the  ascarides  of  seals  does  not  seem  to  have  been  noticed  as  yet. 

The  above-known  conditions  are  taken  from  ascaride  infection  of  land  animaU  J 
We  know  nothing  of  the  efiects  of  tlicHe  parasites  upon  the  seals;  but  we  do  n^^ 
hesitate  to  assume  from  analogy  that  they  will  have  practically  the  same  effect  uik==i2 
seals  which  similar  parasites  have  upon  other  animals.  We  do  not,  however,  beliew^ 
that  they  will  enter  into  serious  consideration  in  connection  with  the  mortality  ^^ 
seals,  since  death  from  ascarid  infection  must  be  exceedingly  rare. 

It  is  generally  assumed  that  ascarides  are  all  autoecious  parasites;  that  is,  they 
have  a  direct  development  with  only  one  host.    While  this  point  has  been  established 
for  A.  lumbricoidvs  of  man,  it  will  be  shown  below  that  seals  become  infested  by  eating 
fish. 

This  fact  has  an  important  bearing  upon  the  relation  of  these  worms  to  the 
diseases  of  the  seals,  for  although  we  may  find  ascarides  in  very  young  dogs  and  cats, 
the  pups  of  seals  will  not  become  infected  with  them  until  they  begin  to  eat  fish.  In 
other  words,  while  the  crowding  on  the  rookeries  would  naturally  present  conditions 


ASrARIS. 

wliieli  would  bt;  most  favoruble  to  the  devt^lopujcnt  of  panirtitic;  dit^eases,  siieh  condi- 
tiousiiii  in>  way  enter  into  thti  iioiiwiderafcioii  of  iuiectioij  by  the  iisenride^s  in  qiiestiou* 
The  ititeetiuit  takes  fdiice  iu  the  wati^r,  not  iii^on  the  land. 

The  maw  wonii^  collected  in  Beriu^  Sea  by  Ijueas  have  been  reien-ed  to  two 
S[>e(nes,  both  id*  whieli  have  alreatly  been  recorded  for  other  piirts  of  (he  world, 
AacarU  fJecipiena  was  foiinti  in  the  material  tiiki^n  from  the  liir  seal,  the  hair  seal,  and 
the  !M;a  Hon,  and  Aacarin  oHCuhiia  in  the  nKiterial  taken  from  the  sea  lion. 

As  those  two  si^eeieH  are  eoni^idenibly  eon  fused  in  helniintholo^ical  workn,  not 
only  with  etu-h  other,  hut  with  still  other  forms,  it  has  bi^en  neeessary  to  eonHult  the 
«*Htire  literutiire  upon  tiie  asearitU-s  of  njtirine  mannnals;  and  as  a  knowledge  of 
the  rbameterw  i»f  all  these  paraisltes  is  necessary  in  Judging  the  forms  fi*flnd  by  Lneas^ 
it  lijiis  bt*en  deidded  to  incoriiorate  in  this  rei^ort  their  descriptions,  hosts,  aDd 
syuuuymy* 

THE   ASCAEIDES  OF  MARINE  MAMMAiS. 

According  t«  Krabbe  (1878),  O.  Fabricius  (1784),  p.  2712— not  aeeessible  to  its) 
ttieutioneil  three  species  of  nemat^)des,  namely  AnvartH  pkovae^  A,  hijidtt^  and  ^l,  tuhi/era 
^oni  Greenland  seals,  but  Krabbe  states  that  none  of  these  Ibrms  can  be  recognized. 
Uocze  (1782,  pp.  7.H,  74)  described  an  Aacaru  phovurum  collected  by  Soemmering  in 
1781  from  f*hora  rifnlina;  the  animals  were  4|  inches  long  and  not  cpdtc  a  line  thick. 
(^tnehti  {17*>i*5  p.  IMVMi)  i-ites  A,  jthturar^  to  which  ho  refers  (Joeze's  A^phovancm;  lie  also 
citiMl  A,  Mfidti;  short  diagnoses  are  given.  Kudolj*hi  (1793,  p,  10)  also  refers  to 
A,  phoeae^  but  does  ufit  add  anything  to  the  description. 

The  later  history  af  thej^e  worms  is  intimately  connected  with  the  history  of  the 
genera  Rietularm  Froelich,  Ophlmtnma  Kudolphi,  and  Dacniiis  Dujardin,  As  so  much 
uncertainty  exists  concerning  the  forms,  and  as  they  can  not  be  i>roijer1y  judged  with- 
out  a  careful  study  of  the  history  of  the  genera  in  (iucstitm,  tiiey  will  not  be  (Minsidered 
funlier  in  (connection  with  this  rep^jrt. 

The  history  of  the  ascarides  of  marine  mammals,  so  far  as  species  recognized 
to-tlay  arc  concerned-,  begins  with  Kudolphi  (lB*)2)j  who  described  an  Amnrift  oscuUita 
from  l*hoc€t.  Between  the  appearance  of  Kudoli>hi's  article  containing  a  descrijdion 
of  this  worm  and  tlie  appcaranee  in  1S6(*  of  Schneider's  Monogriiphie  der  Nematoden, 
antliors  [)retended  to  recognize  l?udol phi's  species  and  to  distinguish  from  it  certain 
other  sjiecies  and  genera  described  as  new* 

With  Schneider  (ISOU)  a  new  epoch  in  nematode  literature  began.    Tliis  author 
miuiiied  Uudolphi's  material,  together  with  other  specimens  preserved  in  the  Berlin 
^iisiHun,  and  gave  good  <!escripfious  and  figures.     Very  unfortunately  he  failed  to 
«tiiteni  most  cases  whether  the  description  of  a  given  form  was  based  directly  upon 
liiulolphi's  originals  or  upon  other  material,  so  that  in  many  cases  we  are  left  in  uncer- 
tainty reganling  the  weight  which  should  be  attached  to  Ids  diagnoses  of  Kudolphi's 
f'/ruiH.    As  Schneider  dctlrdtely  states,  however,  that  ho  examined  lindolphi's  origi- 
wl*,  and  as  his  work  in   reality  represents  the  first  extensive   publication   upon 
nematodes  preparetl  in  a  manner  to  be  of  ninch  service,  we  consider  it  obligatory  ui>on 
08  to  accept  his  dcterniinations  *is  correct  until  they  are  [iroved  to  be  erroneous.     We 
consider  all  literature  uprm  the  suhji-ct  of  the  nenratode  parasites  of  marine  mammals 
ftblished  [»rior  to  lS<i(i,  and  all  detenninations  made  before  this  date,  except  in  so  far 
lllie  specimeus  have  since  been  reexamined,  as  open  to  question. 
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The  material  we  had  on  hand  for  comparison  consisted  of  a  few  worms  collected 
in  Europe  by  Stiles  and  a  few  bottles  found  in  the  Leidy  collection.  Taking  the 
characters  from  our  own  specimens  and  from  the  literature  ui)on  the  subject,  the  follow- 
ing key  has  been  prepared  and  will  be  of  service  in  determining  the  known '  ascarides 
of  marine  mammals. 

KEY   TO   THE   ASC.'AKIDES   OF  MARINE    MAMMALS. 

L  Adult  fomis 2 

Lan'al  foniiH  which  are  not  developed  to  a  de^ee  ]>eriiiittin<j^  the-  detenu iiiatiou  of  the  Rpocies; 
generally  with  prominent  tooth  ventral  of  mouth  and  with  conical  Hpine  on  the  tail. 

J.  cnpsularia  (p.  164). 

S.  Intermediate  lip«  absent - 3 

Iiitennf'diate  lipH  prom^nt 9 

No  data  at  hand  concerning  intermediate  lipH 10 

9L  DentigeroiiH  ridge  pre8<;nt  on  lips 4 

One  papilla  on  eai^li  ventro-lateral  lip,  said  to  bear  6  to  7  tet^th ;  oesophageal  and  intestinal  caoca 

apparently  abHcnt;  second  portion  of  oesophagus  usually  Higmoid. 
Male:  70  to  IK)'""^  long;  ttiil  with  7  to  8  pairs  of  postanal  papilla<»,  of  which  1  to  4  are  near  tho 

tip,  5,  6  -f  7,  and  8  near  the  cloaca;  left  (2.3""")  spicule  longer  than  right  (1.7""")  spicule. 
Female:  80  to  100'"'"  long;  vulva  near  the  middle  of  the  body. 

Host:  DelphifMpterua  Uncos,     See  also  A,  simplex  {\i,  121) J.  KUk^nthalii  (p.  144). 

Data  concerning  dentigerous  ridge  are  wanting 8 

4.  Dentigerous  ridge,  single 5 

Dentigerous  ridge,  double;  cuticular  bands  provi<led  with  fine  transrerse  striae. 

Male:  28"""  long;  caudal  papillae  numerous. 

Female:  57™"' long;  vulva f 

Host:  Otariajubata;  Patagonia A,  patagonica  (p.  143). 

5.  Caticular  bands  with  liner  transverse  striae;  spicules  nearly  e<iual 6 

Cuticular  bands  without  finer  transverse  striiie,  but  arranged  so  as  to  give  a  serrate  appear- 
ance to  the  margin  of  the  worm  when  seen  under  the  microscope;  oesophageal  and 
intestinal  ca<H^a  absent 7 

6.  Lips  of  nearly  equal  diameter,  but  of  very  diilerent  outline;  oesophageal  caecum  may  be  present  or 

absent;  intestinal  caecum  present,  long  or  short. 
Male :  33  to  70*""'  long;  5  to  6  pairs  of  praeanal  papillae,  of  which  1,  2,  3  are  conical  and  nearer 

the  tip,  3  larger  than  2,  2  larger  than  1 ;  4,  5,  G  shorter  and  nearer  tho  cloaca,  5  larger  than 

4  or  6.    About  60  pairs  of  praeanal  papillae,  increasing  in  size  from  first  to  eighth;  spicoles 

nearly  equal,  1.5  to  2.5"'"'  long. 
Female:  25  t-o  SO"*""  long;  vulva  near  middle  of  tho  body.  ^ 

Hosts :  Phoca,  Cysiophora,  OdohenitSf  IIalich<HTus,  CallorhinuSt  Eumetopias ;   Arctic  Ocean  and 

Bering  Sea i.  dedpiens  (p.  109^. 

Lips  of  nearly  equal  size  (Krabbe),  or  dorsal  lip  (0.12"">)  much  smaller  than  ventral  (0.30""") 

lip ;  oesophageal  and  intestinal  caeca  absent. 
Male:  37  to  130"'">  long;  6  t<»  8  pairs  of  pontanal  pa])illas  of  which  1  to  4  nearer  the  tip,  the 

outer  pair  being  longest;  5  to  8  are  shorter  and  nearer  the  anus;  praeanal  papillai-^  arranged 

each  side  in  one  or  two  rows,  the  first  six  pairs  nearest  the  cloaca  are  shortly  pedunculate; 

the  others  are  longer;  spicules  1.68'"'"  long. 
Female:  97  to  200"""  long;  vulva  a  little  in  front  of  the  middle  of  the  body. 
Hosts:  Balaenopiera,  DelphinapteruSj  Monodon,  Hyperoodon,  Lagenorhynchusj  Otariat  f  Phocaena, 

f  DelphinuB,  f  Platanista;  Greenland,  Iceland,  Denmark,  and  elsewhere  ..J.  simplex  (p.  120). 

^  Heierocheilus  tunicatus  found  in  Manatus  iuunguis  and  Peritrachelius  tnsignis  found  in  Delphinm 
asuazonieus  (=  Jnia  Geoffroyi)  are  not  considered  in  this  key.  From  Drasche's  studies  it  seems  probable 
to  ns  that  Peritrachelius^  type  P,  insiynisy  is  a  synonym  of  Ascaris^  but  we  hesitate  to  suppress  the  genus 
at  present  without  first  examining  specimens  of  it.  Heterocheilus  also  may  be  an  Ascarin,  but  we  have 
no  specimens  for  study.    See  footnote,  p.  103. 
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C*iiticnlur  biind^,  ^"2  it  briiu^l;   iliirBikl  Up  divtilod  ititci  a  1iil;;(!!i  baBi%  and  a  vrry  hunkW  :iuti<^or 

litlobed  fiio|<'i*tm]i;  HLH^oiid  portion  uf  iMMnphaguH  p'lierally  ^igmuid* 

Mifcl«:  31  in  71*"""  bmj?;  witb  i\  Ut  Ui  (11)  pairs  of  poatiiiial  piipillai\  of  whicli  1,  2,  3  ^rt  tonkd 

aiid  rj*^a.r  the  tip,  4  to  1(»(IJ)  Hliort*»r  and  urfirt^r  lb©  fiU>u*'a;  pruranal  paiJillat!  rmiiiKroiifl, 

i  arrangml  in  tliroo  rows  oimh  Htdo;  loft  (3'"'*V)  spicule  about  tbree  tiuu^ei  us  loug  B4  ri^^tit 

'  (0.9(J )ttpic4ile.. 

Feiuule:  'M  t^i  i/0""^'  b»iig;  vulvii  near  mitldl©  of  (he  body. 

llcmt*i :   IftlphhiHft  Jitid  Prodelphinun;  Atlautlc  aod  I'acjiQc  oceans  -  ^ , ,  - .  U.  lyptm  (p.  12fJi 

Ctiiicular  bands  21  ft  broad;  lipa  uot  well  studied,  iMit  appartintly  of  nearly  i^iital  nut. 

Mab*:  uiikiiowu. 

I'\iiii:tbi :  t»2  to  75'""'  long;  of  a  dark  brtiwtiinb  or  wbilu  (ok»i. 

Host :  Odohf'ittt«  yoHmttFti»  . , , .  ,.*..,  ,.,- ......J,  hmtUtr  Bairil  up.  inn,  (ji.  \\^\, 

l-ips  (d"  nearly  otj^iial  ni/.e;  int6<itiual  caecam  pn^Mont. 

MuJri:   8r»  to  lirr""  long;  one  pair  ofpiiHtanjil  papilla^?,  \\*ur  pjiirH  of  priM^anal  pHpilliM*;  KpjitiN 

t^bort. 
Kf'iiiale:  H5  t<»  i.14"ij"  long;  vulva  out^-tbi^tl  t<i  two-tbirds  tlie  leiigtb  from  atitoriMr  e:\tretniiv. 

Ibist:   Ihiijimtj  dttgott  . , .., ,,.....U.  hatiton*  \\k  \\h 

lIiiHi:  Antarctii;   SL^al    (geiiiiM  f  speciGH?).     WingH  aaid   to  4'xtoiid   tb<j  wbole  leugtb,  bt^couiiii); 
tUiokcr  at  ili^tal  nxtretiitty.     Wornin  37  to  5(»'""%  of  a  dark  olivi*  color, 

J.  ^imilifi,  Np,  iiMi,  (]u  11*5 1. 

L'utitdo    iinniodiattily    back    of  lip?*,  in   ileop    ftdda;  posti-iiur  i>ortiun    of  ix'Aopba^ut,   inclmJiTtj" 

I  iMisiiphugoal  caiM'nni,  bi^tweon  nne-tbird  and  one-half  ii^  bnig  am  ant'Crior  portion;  iMiticuW 

bauils  H  fi  brnadf  withonl  finor  fitriatiiin.  ^J 

Mab'i  31  to  7()'»*<><  bmg;  H  to   tO  paira  of  postanal  papiHaet  of  wbich  1  to  4  arc  uuar  tbu  tip^  ^H 
I  and  one  pair  of  donbb'  papilbio  liulwecn  tbi^KL'  aiid  tduai'si;  W  or  luor^^  puti-a  of  |inbp;iual^B 

I  papillae^  arrangml  on  t^arli  side  IrmgnLirly  <»r  in  a  doitbln  row;  MpLcule^  e(|ual,  3  to}<'**^B 

long. 
Feniale:  40  to  HO'"'"  loni;;  vnlva  on  a  [irontini^iit  tranverse  ridge  nbuni  one-third   the  length  t'f 
the  body  from  Ibn  brad, 

Host:  I'hoea^  HalichorrHK^  S(vnorhtfitchu»f  hlutunUkpUis;  cosmopolitan.... A.  0BcuHta{\v.\fi>\)* 

Fotit«rior  ]iortion  of  nesopha^us,  withoi^opbag«)al  caeciimiScarcMely  one-tfixth  as  long  »s  niktGrioiSj^| 

portion.  ^| 

Male:  40'^""  bmg;  12  pairs  nf  postanal  pa|n]lae,  of  \%Ouoh  1  to  '^  are  near  the  tip,  I  to  12  im^l'^H 

larly  arranged  ;  praeanal  papillae  Vw  a  Kingle  r*nv,  ^B 

Female:  50'""'  long;  vulva  abotit  one-fonrth  the  length  of  the  body  from  the  bead. 

Howl :   PluianisUt  tjangtiipa;  (langes , . . I.  lobulata  (p,  15^i 

No  di'tailtt  of  Htnielnre  known. 

Hosts:   Piafaniftta  and  tbo  extinct  U^drodamalU , , 

First  portion   of  o©s*jpbagnfl  5'""^*  long;    second   portion    1.5"""  long,  sigmoid ;  cuticularlMiD^ 

2t)  to  :M)  h  broad;  be^wl  O.l""*'  br*)ad  ;  lips  Bmall. 
Male:  7!)<"<u  long,  tail  ended,  eaiidal  alae  present  with  ^^  to  lOpapillae;  spienles  tine4pial(27: 
Fomaki:  70  to  KMJ'""^  h»i*gi  vnlva  25  tn  KT""**  from  anterior  extromity. 
Host:  iJolpbin  (gen.f  sp.  f )|  Indian  Ocean J.  Oiittumwrii  (p.  161)^ 

rNiniCNTIFlABLK   firEClES. 

HoHt:  Dolphin  of  the  Ganges  (/*fatont><u  y^^^efiea)  near  Calcutta.     Length  over 

an  inrh  long i.  delpkini  (p.  IS 

Host:  Stelb^r's  extinct  sea  oow  {HgdrQdamali^  iiiS^)  Bering  Sea.     Length 

'Mmlf  afoot*' A,  rytinae  (p.  Ifi 

Intamiediate  lips  absent. 

A»  Denttgerona  rid^e  present  on  lip. 
a.  Dentigerons  ritlge  sinipb'. 

CL  Cuticle  with  broad  cntieular  bands,  and  narrow  tranjaverse  striae;  spieiiiea  of 
nearly  eiiuul  b-^ugth, 


ASCARIS    DEriPIENft, 
1.  ASC^RIS  DBOlPrBIfS  Krabb^,  1878. 

(Fig».  1'22.) 

A9Cari9  nimilit  BAtnn,  see  p.  liG. 
\,  A9eaHs  dedpUmt  KitAunK,  Dversi^t  K.  Daiiski^  Viileiinkab,     Selnkalm  Forh.,  pp.  45-47,  fig.  1; 
pL  I.  fig.  3;  ri^*ftuiii<^  pp,   l(>-12.~^At;EKSKi<'iLi>,  1894^  ZnciU  Jabi  In,  VJl,  pp.  452,  J*j7-nJp  pis, 
x\\\  tig.  14,  XXVI,  26,  xxviii,  4lMl. — StossiciTi  1896,  Boll.  Soc.  jwlrUt,  8ci.  iiat.  TriBsfo, 

XVI 1.  p.  2a 

AitearU  tmlhona  C<mTi,  JeiiaUebe  ZeitjicUr.  Nalnrw,,  XXIII,  (n.  F.,  XVI),  i,  8  Dch\,  1888,  pp. 

59-64,  pL   V,  lij,^.  2lV-;iO.— CotiH,  1889,  Anb,  L  Natiirg.,  Tiji  Jbg.,  1,  p.  150,  pi.  vii,  tigs.  7-8. 
ABcarih  onctdata  HuDOLPiii,^'  mi<4det,  in  CoLl.  Leidy,  boo  SriLKti  &  IIa^sall,  Veterinary  Mag., 

1.  5,  p.  'MO. 

DiAGMO«^is. — Intertnf^diate  ]ip8  abfteot;  biteml  cervical  &liie  abnetit;  lips  of  nearly  equal  diameter, 
t^  irith  different  outlines,  witb  bilobcd  antBrior  pnijectioii,  wbicb  ia  uiiicli  mare  pronimeiit  on  tbo 
%OT^LSki  I  ban  on  the  vt^utral  lips,  and  armed  in  both  on  its  inuar  surface  witb  a  dentigerouH  ridge, 
ifer^^ical  papillae  about  0.5  to  1'"""  from  tlie  anterior  extnimity.  Hody  attenunted  more  toWi'ird  the 
Idterior  tban  toward  the  posterior  extremity.  Cuticle  with  40  to  48  ^t  trandverHe  cuticnlar  handa, 
p-Uicslj  are  providt^d  with  much  smaller  f4  ^t)  striae.  Ocsophagna  dividt-'d  into  two  portions:  oeHoplm- 
|i&aI  caerum  ntay  be  didtinet  ur  incorporated  in  tbe  micond  portion  of  tb^  oi^sopiiagna;  intestinal 
B»e«uui  present,  may  bo  short  or  long.     E^cret^iry  jiure  mcdiati,  anterior,  bt^tWiM-n  tbi^  ventral  lips, 

Male:  33  to  TO"""  long,  by  1  to  l.5'"'»'  thick;  tiiil  witli  lateral  alae,  ahout  3'»'"'  long;  5  to  6  pairs  of 
postanal  papillae  dividt-d  into  two  ^roupa;  1,  2,  3  near  tbe  tip  of  tbe  conical  tail»  3  larger  than  2,  2 
lariijer  than  I;  I,  5,  G  nearer  the  cloaca,  5  lar^^er  ttiau  4  or  6;  about  &}  pairs  of  pratNinal  papillae, 
irratiged  on  each  aide  in  single  or  double  row,  increasing  in  »ize  from  llrat  to  eighth;  spicules  of 

y  ecjual  leugtb,  varying  from  l.o  to  2.5^""'  long. 

Female:  25  to  80™'**  long  by  I  to  2"""  tlilck;  vnlva  marked  by  a  transveme  ridgo  in  tbe  middle 
irtl  of  the  i>ody.     Fggs  spherical,  48  to  56//,  aegment  to  morula  atago  in  the  titeroB- 

llahitat:  Stomach  and  inteatlne  of  marine  mannnatB,  larvae  encyated  in  niarine  liab. 


Bo«ta. 


A-  ForaduSK 


iSMfn.rip.r 


Locality. 


BorlnsSM. .......... 

(irfwiiltuitl  ..  — ..... 

Cfr«ycitlAiid 

)Spit!ElH?ri;ea  .»*...... 

Sppclnit^uH  rrorji  Vi^Sk' 
un  Miii^i^nm. 

Bflring  Sea 

Bubualou 

('> 
Greeolaotl , 

Greeb  lao  d 

Gre<>D]aiiil  ,,-,..,,.._ 


fi{MM-iiuttDM  from  Vli»ii- 

n«  Miifteum. 

B«riiiK8e«. 

Greeulimd 

SeltMwig 

I^tpv.]j^. 

8tM5ir:imeui!i  Tvotu  Vleti* 

na  MuAaiim. 

Fmw*«.,...*,.. 

lii«liilid 


Mf«(,|n».?i|».f.. 1  Groouhmd 


B.  For  inrvti. 


Be  ring  Sea 


Collisctor. 


hncoft,  IRSKS 

Olrlk 

Viihl,  rHrfkJ'fiyr. 
Kiikeiithal 


Ln«>w,  lim , 


di&|*iiiiin 

S^imiiMT - , 

Vfnl) 

M^rrh.  Mitlirr,  Amler- 
srri,  l*fall. 


Li«!««,  l«9ft 


»ii\m  . 


Midler.,,. 
SlQlurke.. 
AtidiTMn. 


LuQaa,18«t. 


Autliarity. 


Stiles  &  HoBJudt  180&,  p.  IVA 
Kr&Utt«,  is7H.p,4&, 
Kr»J>WJ«78.  |i.4&. 
Cobb,  1K88,  i>.  IJ4 ;  1H89,  p.  150. " 
Btilm  &  UfUi^All.  189U.  |v  lis. 

Stitea  &  Tliitiiiiiri.  lewi^p.  un. 
JtorHkiilld,  WM\  ji  407. 
St  ilea  ^  HiwsuU,  ]H*!^,  IK  112. 
Krsi«jlM\lii78,p.45. 
Kmblw.  IHIH.  j».4ri. 
Krubbe,  1878.  p.  45. 

gtili^H  Jk  Un»Btkll  1 699.  |i.  113. 

Mllleti  lV  HiMHulI,  li&f.h  V,  nX 
Krubbi .  187rt.  J),  46. 
Kntblx).  lH7i^,  |).  4A, 
Htik«  A  Hn^ftull,  IH^J,  p.  113. 
Htilm  Ai^  HiUftftU.  lim,  |>.  IS?. 

Kniblie,  1878.  [i.  4G. 
K  nib  be,  IH7H,  |).4«. 
Kmbbt^*,  li7B.  p.  46. 


Stllea  A.  IJttu&Il,  laoa,  n.  111). 
StllMi  Sc  Bmall  14W.  p.  ISiO. 


'  Keflorded  tui  AfeariB  buWo*a.     See  p.  til. 
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Summary.— The  ascaride  of  the  Alasknn  fur  seal  i8.HpecitjcaUy 
ascaride  found  in  Phoctt  liinjhH  and  JuJitmt-ittpiitii  Htelliri  in  the  same  locality,  and  with 
the  form  described  by  Krabbe  in  1H78  as  A*tvari^  d^^vipientt  from  the  stomach  of  PW4 
vituliuay  P.  (jrocHlandimj  i\  hispida  (  —  I\/o€ti*1a}j  I\  harhata  {— ErujnnihuB  harbatVA)^ 

Tnchrrhioi  roftmarits  ( =  (JdobenHH  rogmaruH),Ctf»tophora 

cnHlain  and  several  undetenrHiied  marine  matiimak 

The  si>eciei5  from  I'koca  />ar/»a/Vf,  de.scjibed  by  Cobb  m 

1888  as  AHcariH  tndlHmi,  does  not  api>e.ar  to  differ 68a6D* 

tially  from  this  form,     Baird\s  (1853)  Aacwu  ttimitk, 

from  the  stontat-'h  of  an  Antarctic  st*^l  (me  p.  147), and 

his  Atscarin  hicolorj  tlescrihed  in  1868  as  parasitic*  in 

tlie  stoniar'h  of  IVu-hevhus  rosmarnk  (see  p.  142),  ara 

|M>sHibly  alH4j  identical  with   Krabbe's  species,    Tbe 

^ff-*-  parasite  has  a  wide  geograpliical  distribution,  and  i« 

acquired  by  seats  through  eatinir  tish.     In  detail  the  history  of  the  worm  'ha  as  folJowa: 

HlHTOBlCAL  KMViKW,— Kegarding  ^4.  suuitifi^  see  page  147;  hir  A,  hicohvyW^ 

page  139, 

Krabbe  (187S,  ]^p,  tr*-47,  resumr,  i*jj.  11,  VI)  described  this  species  from  material 
(Collected  in  (Treenland  by  various  persons  (st*e  p.  I  OS))  from  PhmMi  (jroenUindmt^  TMr 
bata  { -  :  Eri{fna fh m  httrhatus)^  F,  hinpida  (  P./ociida), 
l\  ritnlina,  V  if  stop  fi  or  a  irhfatH,  anil  Trwhcchm  voh- 
maruB  {  (hiohtuifji  roHwarus),  Besides  tliese  hosts, 
from  wl»if>)i  the  worms  were  collected,  in  all  in  seven- 
teen c  Lses,  specimens  were  found 
tliree  times  in  unnamed  seals  from 
Faroe  (by  Miiller),  Iceland  (by 
Bteincke),  and  tireenhintl  (by  An- 
dersen), It  was  also  lonnd  once  in 
i^hocu  rifidina  idf  the  west  c'oast  of 
Schleswig,  The  panisite  often  oc* 
curs  with  A,  menlnia  in  the  same 
host,  and  ibr  bntli  of  these  siveeies 
the  stomach  is  a  more  common  hal»- 
itat  tliaii  the  intestine.  In  one  ejise 
a  **eonj»le  of  hundred  ■■  worms  w^ere 
present,    of   whicli    one  third    were 

males.  The  males  artnined  45"^"^  in  length,  the  female.s  60n»">. 
The  lips  arc  nearly  alike,  without  internu^diate  lips;  ea4*h 
bears  (tig,  1)  a  broad,  rounded  anterior  tlonble  lobe,  si^parated  fn»m 
the  basal  i>orti(tn  of  the  lip  by  a  lateral  concave  border.  The  inner 
surface  of  the  mar^Hn  of  the  anterior  lobe  is  provided  with  a  den 
tigenms  ridge,  arranged  in  a  tripply  curved  line,  O!'  the  six  pairs  of 
[K)stanal  papillae  in  tlie  male  (tig.  2)  three  ludrs  of  conical  papillae 
are  near  tljt^  tip,  and  incnmse  in  size  from  the  tip  forward,  so  that 
*''*^^  the  third  pair  is  the  largest;   nearer  the  anus  are  three  pairs  of 

smaller  pajullac;  antcn>-lateral  of  tlie  anus  is  situated  im  each  side  a  vow  of  ei>nical 
papillae,  which  increase  in  size  fiom  the  lirst  to  the  seventh  or  eighth. 


t-i 


vig,  2. 


^M..- 


U,,ni^. 
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delined  by  Krabini;  the  second  portion  is  shorter  thao  tbe  first,  and  maybe  unite*! 
with  the  int^Rtiue  in  two  diilbrent  manners  j  either  the  dorsal  wiirface  of  the  oei^ophagus 
may  be  united  with  the  ventral  surface  of  tiie  intestine,  thus  leaving  the  distal  portion 
of  tfie  ftecond  part  of  the  oesophaiLiiis  and  the  proximal  portion  of  the  intestine  anturo 
caeca  (11^,  5),  or  the  distal  end  of  the  oesophag:ns  may  be  united  witli  the  intestine  in 
such  a  way  that  the  intestbinl  eaeciini  in  pre^sent,  the  oesophajceal  cae^nm  on  tbeorte 
hand,  absent  (tig.  *]),  Tlie  excretory  organ  is  developed  in  the  same  pecuUar  uiimmT 
as  in  A.  oHcnlata  and  ^4.  fipiculigtra^  but  dincliarges  between  ventral  lips,  while  in 
vl.  oHvnlufa  and  A .  HpiruUtjera  it  discharges  distally  of  the  intermediate  lip;  the  g\m\ 
extends  beyond  ttje  nnddle  of  the  body.  The  vulva  is  situated  about  in  the  miildiiMjl 
the  body,  or  somewhat  distal  to  the  middle.  '*The  vagina,  which  tirat  runs  eei»halad 
for  about  r>'""^  and  then  turns,  becomes  widened  into  the  uterus  a  few  millixnetens  ba4i 


J<lg.  8. 


Fig.  7. 


t'lg.  9, 


Fig.  10. 


of  the  turning  point;  about  C"^"'  ba^k  of  the  foremost  point  of  the  vagina,  tbat  is, 
immediatdy  distal  of  the  vulva,  the  uterus  branches  int4>  two  horns  S'^^"*  long/* 

Jagerskiold  calls  attention  to  the  resemblance  which  A.hulbimi  Cobb  beai-s  to 
this  form;  he  beheves  they  are  identical,  but  owing  to  the  (jick  of  certain  details 
regarding  the  lips  of  Cobb^s  form,  he  reserves  de finite  Judgment  upon  the  cskse. 

The  observations  by  Krabbe^  Cobb,  ami  Jagerskiold  M*em  ti»  be  the  imly  origioftl 
work  upon  ^4.  (lecqnvns  wliicb  has  been  published,  and  in  this  connection  it  must  be 
recalled  that  the  specitic  identity  of  the  worms  desi-ribed  by  Haird  and  Cobb,  with 
the  purusites  discussed  by  Krabbo  and  Jiigcrskiold  m  proliable,  but  not  absolntely 
established;  furthermore^  that  Kiidolphi's  (1800)  original  .1,  mmphw  may  [lossihly 
belong  to  this  sjH^cies  rather  than  to  A.  aitgnUriflria  (sec  p.  124). 

Stiles  and  llassall  {1804,  p.  340)  catalogued  si>ecimens  lV)nnd  in  the  Leidy  coHee^ 
tion  (Ko,  L'Str— ir.S.N.M.,  No,  5054),  collected  by  Dr,  Chapman  from  Macrarhinm 
anguHttroutriit^  and  dett^radned  as  Ancarui  oHcuhtki.    An  examinatioD  of  this  material 
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ows  that  the  worms  agree  in  esseiitiul  characters  with  A,  deeipiens.  There  are 
30  a  few  aurecorded  female  specimens  of  the  same  species  in  the  Stiles  collection 
.S.N.H.f  No.  5341),  taken  from  Phoca  vitulina^  at  Leipzig,  in  July,  1800;  the  origin 

the  host  is  not  noted  on  the  label. 

After  this  manuscript  was  ready  for  press  we  received  a  sending  of  parasites 
ND  Dr.  von  Marenzeller,  of  the  Vienna  Museum.    The  labels  do  not  give  the  history 

the  specimens,  but  an  examination  of  the  material  has  resulted  in  the  following 
terminations: 

B.  A.  I.,  No.  2820,  contains  several  young  specimens,  labeled  AseariH  deeipiens. 
)  host  is  given.  There  are  no  males  present,  but  we  believe  the  determination  to  be 
nect. 


Fi«.  11. 

One  bottle  with  the  label  ^^Ascaris  osculata^  Phoca  ftarftata,'' contains  both  Ascaria 
impieiw  (B.  A.  I.,  No.  2841),  and  A.  osculata  (B.  A.  T.,  No.  2831).  One  bottle,  with 
fte  label  "A«cart«  osculata,  Phoca  groenlandica^^  contains  both  Ancaris  decipienSj 
(B.A.  1.,  No.  2843)  and  A.  osctdata  (B.  A.  I.,  No.  2835). 

Specimens  from  Bering  Sea. — Among  the  parasites  collected  by  Lucas,  from 
the  Alaskan  fur  seal,  Phoca  largha  and  Eumetopias  stellerij  we  find  quite  a  number 
ofascarides  (figs.  7-9)  which  agree  in  essential  characters  with  A,  deeipiens,  as 
liiagnosed  by  Krabbe.  The  worms  represent  various  stages  of  development,  from 
lirval  forms  W"*™  long  by  0.5™"»  broad,  described  below,  to  adults  80"""  long  by  2™" 
D  diameter. 

Adults. — ^The  head  of  the  adult  is  about  0.46™™  broad  in  an  average  specimen, 

at  varies,  of  course,  with  the  size  and  development  of  the  worm.    Intermediate  lips 

ne  absent,  as  shown  by  transverse  sections  (tig.  10)  and  other  views  (figs.  11-14). 

ransverse  sections  show  that  the  bases  of  the  lips  are  of  nearly  equal  size;  dorsal  and 
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ventral  views  (figs.  12,  13),  however,  show  that  the  oatline  of  the  dorsal  lip  is  ycm^^p 
what  difterent  from  that  of  the  ventral  lips.    The  dorsal  lip  has  a  large  base  O.:!!""  ^^ 
broad  by  0.128'""'  long,  which  bears  the  usual  pair  of  sense  papillae,  one  on  eact^^ 
antero-lateral  margin ;  it  bears  also  an  anterior  double-lobed  projection  0.144»""»  bi^oa^^ 
by  80  }i  long,  the  measurements  varying  somewhat  in  diflerent  spocimens;  a  dentig- 
erous  ridge  is  present  on  the  inner  surface  of  the  anterior  projection;  the  ventro- 
lateral lips  are  essentially  of  the  same  difl'erentiation,  namely,  a  large  base  with  a 
smaller  double-lobed  anterior  projection,  but  in  the  ventral  lips  the  base  is  longer, 
and  the  anterior  projection  ext-ends  more  into  the  space  between  the  three  lips,  so  that 


the  lobes  are  somewhat  concealed;  on  apex  view  (fig.  14)  and  on  transverse  section 
(fig.  15),  however,  these  lobes  are  plainly  visible;  they  are  pit)vided  with  an  inner 
dentigerous  ridge;  the  basal  i)ortion  of  each  ventral  lip  is  provided  with  the  usual 
sense  papilla.  The  excretory  pore  (figs.  11,  14)  opens  in  the  median  line  between 
the  ventral  lips,  immediately  ventral  to  the  apex  of  tlie  oesophageal  triangle. 

Cervical  alae  are  absent;  cervical  papilhie  are  plainly  visible  about  1"""  from  the 
anterior  extremity. 

The  cuticle  of  the  body  is  providt^d  with  40  to  48  /^  transverse  bands,  which  are 
provided  with  a  much  finer  striation. 
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Onr  exainiimtion  of  tlie  oe8oplia<,^u8of  tlieTlmng  8ea  form  gives  tbi;  Siime  rosults 

"wVieli  Jii^'erskiiild  obtuiiie*!  in  stmlying  piuasite.^  oT  tlio  .siuiH!  specii^s  taken  troui 

EaUchoerus  (fri/pus,    1^'igJ^.  10, 17  bring  out  tltis  point  very  (^iearly,  so  that  it  is  scarcely 

m^eeesary  to  repeat  the  desiu-iptHjn,  althougli  it  may  be  remarked  tluit  tbe  inteatiiial 

caecum  may  be  long  or  short,  in  s(»me  eases  80  sbort  as  to  appear  almost  absent, 

lliilt'it  is  usually  concave  on  the  surface  which  reslH  upon  the  (jesuphagu«» 

The  adult  niah'S  (iig.  9)  vary  from  3'A  to  113"*"'  in  lengtli  hy  I  ti>  1.5"""  in  diameter; 
the  iKxly  is  slightly  more  attenuated  toward  the  anterior  than  toward  the  posterior 
flitremity;    the  tatter  (hg.  18)  is  curled  veutrally;    it  appears  somewhat  thitUmed 


Fi|r.    N. 


I    < 


Fi^.  13. 

I' veutrally,  and  upon  closer  rtudy  is  seen  to  poBsess  a  mnniled  keel-like  dorsal 
rith  lateral  alae  which  are  curleiT  ventrally,  giving   the   ventral   surface  a 
I  Bpooii-like  ai>pearance.     Numerous  e;mda1  papillae  (figs.  18,  19)  jire  present* 
i  six  pairs  of  postanal  papillae  [tig.  19}  are  divided  into  two  gronpsj  1,  2,  and  3  are 
er  the  tip  of  the  conical  tail  and  increase  in  size  st»  that  2  is  larger  than  I,  and  3 
i^rthan  l*;  occasionally  one  or  another  of  these  papillae  are  absent:  4,  5,  anil  IJ  are 
rer  the  cloaca,  and  of  these  5  is  larger  than  4  or  0,    The  praeaual  papillae  are 
inged  in  a  single  or  double  row  each  side,  and  increase  in  size  from  the  cloai'a  to  a 
jrt  distance  in  front  (abimt  praeanal  Xo*  7  t*r  8),  the  papillae  farther  forward  being 
lightly  snuiller.     The  apieulea  are  ne^irly  otiual  in  size,  1.5^"*"  long. 
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The  adalt  females  vary  in  length  from  25  to  75*"*",  with  a  diameter  of  1  1 
The  body  is  attenuated  more  toward  the  head  than  toward  the  tail.  The  vi 
found  in  the  middle  third  pf  the  body,  generally  near  the  middle;  in  a  specimc 
long  it  was  27"**°  from  the  anterior  extremity.     In  the  same  specimen  the 


9*nfm,l 


Flp.  15. 


measures  6™"»  long,  the  body  of  the  uterus  12™™,  the  horns  of  the  uterus  18"" 
eggs  are  spherical,  48  to  56  //  in  diameter,  and  reach  the  morula  stage  in  the 
Immature  stage. — Among  the  nematodes  taken  from  the  stomach  of  seal 
be  found  a  number  of  smaller  worms,  which  upon  closer  examination  prove 
young  specimens  of  Ascaris.    Similar  worms  were  found  also  in  licidy's  co 


Fig.  16. 


Fig.  17. 


in  association  with  A.  typica.  These  parasites  agree  in  a  general  way  w 
descriptions  given  of  A,  capsularia,  and  we  have  no  hesitation  in  considerin 
the  immature  stage  of  the  adult  worms  with  which  they  are  associated.  Th 
no  means  intended  to  imply  that  all  specimens  recorded  by  various  aut 
"A.  capHularia''''  are  the  young  lornis  of  A,  decljnens  or  A,  typica.    On  the  c( 
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clim*acten8tic  li|).s  were  then  visible.  A  smalL  conical  spiiie^  about  20  //  long,  h  whi 
present  on  tlie  tip  of  tlie  tail;  this  8i>ine  is  finely  striated  tranversely  and  is  curved 
veiitnilly  or  dorsally.  Of  inteni;il  orguns,  the  intestinal  tjuet  is  well  di-veluix^;  the 
oe8iJ[diugu8  is  divided  into  an  anterior  portion  abont  1.8"""  ]*mg  and  a  tH>8tm(if 
portion  about  0.8"*'"  long:  in  yonnfjer  speeimens  (fig.  20)  in  whieb  the  oral  tootb  vos 
presenti  the  oe«ofjhageal  and  iiitestiua!  eaeea  were  absent,  bot  in  s])eciuiens  wbicli 
had  shed  the  oial  toc^th  the  intestiual  raeeani  was  ]jreseritj  the  intestine  and  re< iam 
were  distinet.  I'roin  lark  of  time  the  other  internal  organs  were  n<it  stndie^l  earerally, 
Von  liijstow  (lH78j  pp.  237,  2;5H)  described  a  yonng  iieniatode  from  the  nuistk^ 
of  OsmeruH  tperlaum  under  the  name  Asvariti  fpcrhtni.  These  worms  measure  2:^4"* 
long  by  0.72"""  broad;  the  ijral  tooth  is  absent,  but  the  three  lips  are  present;  the 
intestinal  ciu>euni  is  also  present.     ''Nematoideum  salmonin  eperlani  liud/*  is  given 


Fig.  Ift. 

as  a  synonym,  and  Aff^mt^nt^ma  himittr  Diesing  is  nienUoned  as  the  euibryoiiir  form* 
This  latter  worm  \on  Linstow  alsfi  (VmiihI  in  ^htncruH  fpetlunus:  it  ineasured  ^^-J^"'"* 
long  by  0.23""''  broad,  the  oral  tooth  was  i^reseut,  and  the  intestinal  caecum  wa^well 
develojied.  Later  von  Linstow  (1895,  pp.  510-524)  describes  Ascarig  eperlani  more  iu 
iletail  and  suggestH  tluxt  it  represents  the  larvnl  stage  of  ^l^mm  (Jenpicfis,  Af/uJ^o* 
veina  himhr  was  first  described  as  Fibiria  hieolnr  ( 'replin,  and  is  reported  from  **  I'fT*"^ 
JfttvintiHHj    Arcrina   rultjarm,    (Ksmeruii    eperlanna^    Lota   vommunU^  and    (raHkrotdeu* 

Vim  Linstow  nniy  be  con-ect  in  his  supposition  that  the  worms  known  aa  ^Ij/awO- 
nfmn  hicolor  {Filtfria  bieoIor]y  XefnafoideHm  nti!inouis  eperlani  mid  AHtari^  epi^la%% 
leinesent  the  younger  stages  (>f  A.  fh'cipiefi^H^  in  which  ease  the  five  Osh  jnst  nientioo^d 
woukl  form  intermediate  hosts,  but  our  experience  with  the  earlier  deteruiinatioiia 
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cl  nematodes  has  been  such  that  we  are  inclined  to  suspend  judgment  upon  them  all 
until  the  originals  have  been  restudied.     (See  Ascarin  capsularia,  p.  1G4.) 

Source  of  Infection. — From  the  facts  that  ascarides  corresponding  to  the  so-called 
i.  cap9ularia  are  present  in  the  seal's  stomach,  and  that  all  intermediate  stages 
between  these  young  forms  and  the  adults  are  found,  it  is  clear  that  the  seal 
beeomes  infected  with  A,  decipiens  by  eating  fish.  According  to  the  reports  of  those 
who  have  studied  the  question,  the  food  of  the  fur  seal  consists  mainly  of  surface 
swimming  fishes  and  of  squid.    The  Alaskan  x>ollock  (Pollachiutt  chalcogrammua  = 


Fi«.  20. 

Werojjrra  chalcogramma)^  a  species  of  red  rockfish  {SehastodeH)^  a  s(|uid  (Oonatns 
^Moenu^)  are  the  forms  most  frequently  eaten;  salmon  and  other  fishes  are  occasion- 
%  taken. 

Numerous  encysted  specimens  (U.  S.  ^\  M.,  No.  2821)  of '*A.  capsuluria^''  were  found 
in  a  speeimen  of  Pacific  cod  (Oadus  macrocephalm)  collected  by  Lucas  in  Bering  Sea. 
fTe  have  been  unable  to  recognize  any  difterences  between  these  larval  worms  and 
be  youngest  forms  found  in  the  stomach  of  the  seal.  At  the  same  time  we  have 
ot  been  able  to  distinguish  the  lips  clearly  in  this  form,  and  on  that  account  it  is 
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iiiil>ossible  to  state  definitely  whether  these  larvae  represent  the  youug  of  A,  dedpim 
or  A.  08culat4i.  Mr.  Lucas  informs  us  that  the  seal  occasionally^  though  rarely,  eate 
this  si)ecies  of  cod,  which  is  a  deep  swimmer  and  almost  too  agile  for  the  seal,  bat 
from  the  general  structure  of  the  worm,  and  from  the  fact  that  the  seal  does  occa- 
sionally eat  this  food,  we  are  inclined  to  look  uiK)n  it  as  one  of  the  sources  of  infection 
of  the  seal  ascarid. 

The  chief  source  of  infection  is  probably  the  Alaskan  pollock  {Theragra  cMoo- 
gramma).  In  a  specimen  of  tliis  species  taken  ofif  Popoff  Island,  which  we  owe  to 
the  kindness  of  Mr.  Barton  Bean,  of  the  U.  S.  National  Museum,  we  have  foand 
encysted  nematodes  which  also  agree  essentially  with  the  so-called  ^'  Ascam  esf- 
8ularia.j^^  and  with  the  youngest  forms  found  in  the  seal's  stomach. 

We  have,  of  course,  not  been  able  to  make  any  direct  infections,  so  that  this 
view  that  the  Alaskan  pollock  and  the  Pacific  cod  form  the  intermediate  hosts  fi)r 
Ascariif  decipims  is  not  absolutely  demonstrated,  but  taking  into  consideration  the 
similarity  of  the  encysted  worms  with  the  youngest  worms  found  in  the  seal,  and 


v'm.  21. 


Fig.  22. 


the  fact  that  the  seal  feeds  upon  these  lish,  the  probabilities  in  favor  of  the  view 
lx>nler  upon  a  certainty. 

From  the  ])robable  fact  that  the  seals  thus  obtain  their  ascarid  parasites  from 
th^'ir  le^rular  food,  and  from  the  fact  that  we  are  dealing  in  both  cases  with  wild  and 
marine  animals,  it  will  be  seen  that  nothing  can  be  done  to  prevent  infection. 


2.  ASCARIS  SIMPLEX  Kudolphi,  18014,  d.t.  Kiabbu,  1878. 

*  ;^>l.  A>*Hrin  >-impbx  KcDoLiMii,  neiiH5rluiii^en,  ct<-.,  p.lU.     Nomon  uiidiim. 

'  \^/.*  ,l>!'ari>-  ^inijjhx  Ki  DoLi'iii,  Kiito/ooruin  liist.  nat.,  II,  II,  p.  170. — UrnoLPHi,  1819,  Entozooram 
-•.  rxij.'^ii,  i».  4I». — DiKsixd,  lsr»l,  SyHkMiia  heliiiiiitlnini,  II,  p.  155.— van  Ben kdkn,  1870,  UuU* 
At::i*i.  Toy.  Hel^i<|iie,  2  scr.,  XXIX,  'Mui. — ('<)iiii<n-i>,  1876,  Proc.  Zoi»l.  Sor.  London,  p.  297.— 
'  «;jHJoi.i>,  l><7»),  .Joiirii.  Linn.  Sor.  London,  Zool.,  XIII,  No.  05,  .Sept.  19,  1870,  pp.  42-13.— 
f.',t:h'ii.if,  1X7:>,  rarasitrs.  p.  12().  — Connoij),  1880,  Linn.  Soc.  Journ.,  XIX,  pp.  176-177.— MOK- 
ti'  y.i.i.t,  If'KK  r.oU.  Sim.  Narnralisti  Napoli,  III,  pp.  09-70. 

'  ,  ^  .  •;      ?*'  "f^  '/'  lf,hini  Ki;i>OLI'IlI,  8oe  p.  102. 
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may  show  that  A.  KUkentluLlii  Cobb  (see  p.  144)  is  synonyiuons  with  the  form  now 
under  discasHion.    In  detail  the  history  of  A.  simplex  is  as  follows: 

Historical  Review.— Radolphi's  (1809,  p.  170)   original   diagnosis  reads   as 
follows: 

35.  Ascaris  nimplex  R. 

Ascaris:  Capite  tenuiore  eaudaque  iereiibua  ohtuHs. 

Hub. :  In  Delphini  Phocaenae  ventriculo  primo  ub  am.  Albers  magna  copia  reperta,  et  tnecniD 
coinmunicata. 

D(!»8cr. :  Vermes  pollicvm  vel  seHquipollicem  ]c»ngi,  orassiusculi,  albidi,  spiraliter  convoluti. 

Caput  obtusum,  trivalve,  valvulis  exiguin.  Corpus  undique  teres,  ntrinque,  antroraum  ttmen 
magis  attenuatum.    Cauda  obtusa.    Membrana  linearis  nuUibi  conspicua. 

ObH. :  Inter  specimina  plurima  vix  unum  alterumve  possideo,  cujus  cutis  vel  in  antica  vel  in  pwtict 
parte  in  processnm  i>ellucidum  et  vacuum  protracta  non  bit,  ut  Ascaride  obiter  speciata  mox  ctpni 
mox  Cauda  vacua  appareat.  Nil  nisi  empbynema  post  mortem  obortum,  cutem  laxiorem  tamen  iodiottB, 
alias  enim  baec  in  crenaH  potins  abiisset. 

Later  Kudolphi  (1819,  p.  49)  adds: 

Asc.  capite  undo,  corpore  retrosum  crassiore,  cauda  obtusa.     *     *     *     An  hue  n.  S2f 

N.  82,  to  which  he  refers,  is  Ascaris  delphini^  cited  by  Kudolphi  (1819,  pp.  54, 296) 
as  having  been  collected  by  Lebeck  in  Delphinus  gangetums  (=  Platunista  gangetica). 
There  is,  however,  nothing  in  Lebeck's  citation  of  the  worm  which  warrants  the 
assumption  that  his  form  was  Ascaris  simplex,  and  although  nearly  all  authors  consider 
it  a  synonym  of  that  species,  and  on  this  ground  give  A.  simplex  as  one  of  the  parasites 
of  Flatanista  gangetica,  it  seems  to  us  much  more  logical  to  dispose  of  the  doabtM 
species  A.  delphini  by  making  it  a  doubtful  synonym  of  Ascaris  lohulata^  which  is 
described  from  the  same  host  species  (P.  gangetica),  or  by  ignoring  it  entirely.  (See 
p.  162.) 

Regarding  the  worms  which  Dujardin  (1846,  pp.  220,  221)  determined  as  J.«com 
simplex  Kudolphi  some  difference  of  opinion  exists  among  authors.  Diesing  (1851,  p.  \ 
155)  and  Stossich  (1896,  p.  17)  accept  the  determination  as  correct,  while  van  Benetlen  ' 
(1870,  p.  362)  considers  that  these  parasites  represent  a  distinct  species  A.  DussumierU;  * 
von  Linstow  (1888,  p.  3)  even  doubts  whether  the  Dujardin 's  worms  belong  to  tbe  J 
genus  Ascaris.  The  host  was  a  dolphin,  taken  near  the  Maldives  in  18:^0.  (See  ^ 
p.  161.) 

Creplin  (1851,  pp.  158,  160)  described  under  the  name  Ascaris  angulivalvis  three 
speciuieuH  of  nematodes  taken  from  Balaena  rostrata  (=Balae7iopU^ra  rostrata);  the 
worms  were  given  to  him  by  Oskar  Schmidt,  who  received  them  in  1850  from  Mr.  Koren, 
of  Bergen.    One  of  the  specimens  was  deposited  in  the  Zoologiciil  Museum  iu  Greifr 
wald.    More  exact  data  concerning  the  origin  of  specimens  were  not  published.    Crepto    - 
was  unable  to  utilize  Rudolphi's  diagnosis  of  A,  simplex  in  trying  to  determine  his  own    ; 
specimens,  since  the  description  was  so  i>oor,  but  he  considered  his  parasite  closely 
related  to,  yet  perfectly  distinct  from,  the  worms  which  Dujardin  determined  a»   ; 
A.  simplex.    Greplin's  description  reads  as  follows:  ; 

Die  drei  oben  erwiilint-en  Specimina  bestanden  iu  eineni— dem  Anschein  nach — erwachsenen  PMrt   j 
mid  oinoiii  Jiin^ereii  Weibchen.     Sie  waren  sammtlicb  8chmutzigf]^rau  von  Farbe.     Das  Miinnchendfll  I 
Paares  war  iingefjihr  2jf"  laiig  mid  in  der  Mitte  1^" '  dick,  das  Weibchen  dessellKsn  etwa  3A"  langnnA 
in  der  Mitte  Ig" '  dick.     Das  jiiiigcro  Weibchen  hatte  cine  Liingc  von  If"  und  eine  niittlore  DickeT« 
c.  5 '".     Bcide  (ii'schlcchter  waren  nach  vorn  eiii  wenig  me!ir,  als  na-h  Iiintcn,  verschmiichti|^;  VOQ 
Seitcumembranen  fehlte  bier,  wie  bei  Rudolphi's  und  Dujardin'b  Species,  jede  Spur. 


[imdklappf^a  wareii  mitt-elrniiHsig  groftsj,  ei'kig,  mit  oiurr  riarh  auaaeri  Rtark  vnr»|»rirjgt»iJtleu 
^mitRcbief  vo'n  biuteu  iiach  vorD  ttl>g*?atiitzt<*r  Kii4lNpit7,e. 

f^Dchens  Schwau^^theil  war  vtm  aiifVallt^inler  Bilduii<^^  aiif  eiue  IJ" '  langt^  Strecke,  vom 
erectiiiet,  nuinlicli  leicljt  cinwartJ*  g*d%Tiiriimi  tmil  you  d<^r  Ban€li«*^!ti'  rJanobeu  iler  Liltige 
iiiiHgeholilt;  <ii<*  KiiTider  ilieHer  Hr.hJnng  vvai\»ri  *]ick-wnl8tig  iiud  coLivergirtfu,  f<o  wits  sich 
njitbeil  mti  weiii^  verscbmineitr,  inicb  liintPD,  trateii  aher  am  letzUnij  h«  lir  Htiimi^fLni  Kiide 
nucthcilB  aus  »'inandor  nml  tie^Beii  liier,  gaiiz  dicdit  vur  der  Btiiiiipreii  Sjiit/o  z\vi«t"lii»u  Kick 
iirreti,  b<»rateii!Tirr!ii;;ett  P*^uiH-Spi€nlam  benmBtri'ten,  iind  zwsir  uirht  ann  dtn-  Mitt**  ibren 
nuuidtt*  sontletD  «iii  wi-uig  iiacb  der  t5iiieri  8cit€  bin,     Wie  hi  aiidiTfii  Askaiiden-MuniK  lieu 

Aticb  it)  dit^f^otii  kvsiu  eiul'iKditir  Peuis  zii  orwiirteu,  mid  dun  bier  Vi$rtnitiHte  Siniuluni  big 
6  Zweifel   iiiir   jitduMi   ib«iu    bervorgettcbidiem^ii   veiHterkt.     Eiiii!^  Art-ura   ward    itb   nijht 

Auf  der  Riickt'n^*t?U<?  des  Wiiruia  /og  Kieb,  ih'ui  t'liigrki  iiriiiiileii  Scbwau/ilioiJ  <'iitbtiig„  «o 
nnteii  die  Auubrdilung  erj^treckt**,  /wi»cben  den  Wiilatriindttni  tdrit"  bnbo,  fibf*rgeruitdete 
s  oin  dritter»  hobfirer>  dicker  Wnlst,  zmii  Scbwaa/t*nd«  binaii,  l>i«  Heitlir'bfiu  ^Viilst*  wiimn 
geniuxelt  imd  gestreift,  mid  di«»er  gauze,  bo  eigonthiiudiob  gubildete  8cbvvaD/,tbeil  /.eigt© 
Btrsiflc**  iind  rigides  Aimebou,  (lltijardiii  gjebt  voii  dim  MaimcditJij  sidiier  **AHoari.'i  Hiiuplex 
laander  i^iugekriiiTiiute  Hiiitortb^il  an  der  BanchsGite  /w«i  luemhriinrifle.  dnrt-b  H-fO  rii|iLlleiti 
liigel  beaitze.     Vnn  Bolcberi  war  Jii«r  kcino  8piir  zii  HobeiiK 

im  Weibehen  babe  icb  wniig  /.ii  Lmiiicjrkeu.  n«r  Kr>r|><*r  giiig  biiiten  dif  k  mid  al>ge«tunii>ft» 
binliohtigiiug  den  Endtbeil»,  aus.  l)i:r  Aft^r  .stand,  wenn  ii'li  iiirbt  irro,  ah  d«r  l-iitersttite 
t*n  Enddptt/.e,  l)\e  Vulva  ward  niir  iiirlit  siehtbttr;  niv  bebuid  ttich  vermtitlilicb  an  ciner 
vorperu  welche  durch  Druuk  mul  l^uetst  kim^  gtilittiju  biitte,  d<^rgL  wicb  an  di*  atniij  wie  aD 
ren  Weibcben  bier  mid  da  fauden,  bei   wolclitiui  letzteni  ii:h  doDQ  die  Vulva  ebenfalls 

a4}ter  t^peciei 

fuliralvin  m. 

m  utrinqiie,  nod  autrorHiun  luugis,  attonuata,  nuda,  valvuHs  ariii  me<lioc'ribu8,  in  augulem 
itrtir»uin  protractiA,  cauda  iiiarifi  incurra,  infra  excavatUy  aupra  cariutai  feminae  roL-ta^ 
»a, 

Speetiuioa  nobis  addncta  in  HalLic;ria  rnntrata  a  €«1  Koren  reperta  oraiit 
wald,  deD5,  Murz  1851. 

ng  (1851,  [h  155)  adds  no  new  ta^ts  to  our  kriowledgc  of  .1.  siviphx;  he 
L  (ielphini  Uiulolijbi  aiul  I)iijardin's8pecliiieiia  (=.1.  /)«jw#«wi>m)  as  idoDtical 
s|>ec'ies.  Iti  liii*  ]>ubHfalioii  (18G0,  pp.  f>r>G-*j57)  be  accepted  .4.  (fntfitliridriH 
;'t  froui  A,  i(implej\  T*)  a  coudeiised  diagimsiH  of  the  former,  based  upon 
deseriptiou,  he  adds: 

iitliia  pliira  femiiiea  Musri  z«K>fc«>nii€i  llafniimaia  i'  Monodonte  Motwet  rote  ]*iiilii,  ii  c],  SU-mi- 
Yohf  communicata,  prt>babilitfT  ab  bai*  Hpmtie  \'i\  diverHa. 

iieiieden  (1870,  p.  3(53)  had  evidently  not  seen  Asvariti  mmpl€.v;  he  cites  it  as 

fePhocae1Ul  vo mm  units  (  -l\  phtjcanut)  si ni[»ly  stating  **  Ce  ver  est  siguale 
du  marsoniii  par  Ihidtdphi,  Synopsis  ol  et  21»li.^  This  biblioj^raphit; 
to  ^^Aficarin  ddpkiui  Kiidol|dii/'  eollected  !>y  Lebeck,  but  as  vnn  Umw 
tfoiia  this  form  elsewhere  (I-STO,  p,  359}  as  4,  delpkmi^  an  error  nnist  be 
in  his  biblio^^raphic  references.  Ashe  4laes  uot  inerrtion  A,  tiimple^i-  in  any 
cies  of  Phoriwrnt,  nor  in  any  specit^s  of  fhlphinm^  his  citation  of  the  iircsence 
»rm  \u  ^^Pht^raena  vommtiniH^''  {  =  i\ phiMtena)  must  refer  to  Alber's  original 
^oiii  Delphi nm  phoeaenn  {^^ PkocaeHa phovatna),  and  hia  bibliographic  refer- 
■  read  Kudol[jhi,  S^iiopsis,  p.  48. 

old  (187*j\  p.  1*07)  ex  an  lined   ibnr  female  ascarides  (■tdlected   by  l>r.   Jolin 
from  the  intestine  of  the  dolphin  of  the  Ganges  [PiutUHiista  gangt'tiea}^  the 
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from  (iroi;iilan<l. 


laif^est  of  wliii'h  iiufiisured  V\  iiiolie.s  long:  -they  presented  the  peculiarly  He: 
of  the  rliylons  intestine  or  stoniiich.  as  (le.scribed  by  Dujardiu."^  Cobbold  de 
the  worms  as  '-I'liaracteristic  specimens"  of  -I.  Mimplcr  Rudolx)hi,  and  sts 
"-1.  fbiphini  of  Kudolphi"  mnst  clearly  lie  regarded  as  identical  with  this  spc 
liegai-din;;  T'obhold's  stat«-ments,  it  may  ]>e  remarked  that  they  wore  ii 
years  before  Knibbe  determined  what  a  ••  rharacteristic  specimen"  of  -1.  «/wij 
and  also,  as  his  later  articles  slii>w,  lie  ilid  not  clearly  understand  the  histi 
dilphini.     His  determinations,  therefore,  are  worthless.     Gobbold  (1870",  p.  -J 

again  to  the  spwimens  <*o11ecti'd  by  Anderson,  ai: 
IIh'V  f'orresiNind  to  .i.  simpler  of  Dujardin. 

Kiabbe  I  l-STS.  p.  47-iO,  r  'snme,  p.  12)  referred  t 
pl*.r  :ill  the  asrarides  fonnd  in  the  toothed  whales 
roast  of  Menmark,  Faroe,  and  (vreenland,  namel} 
.NpeciniiMis  of  /.atjinorhtfuchfiH  alblrostrlH  from  Den 
:,\  si'ven  sprcimens  of  Itvhuia  lencaH  (■=  helphinaptvrh 
from  < Greenland,  in  one  specrimen  of  Hifpcroodon 
from  Faroe,  and  in  three  specimens  of  Monodon  w 
lie  also  hiul  some  young  spe<*imens  of  Aifvan'it  from  Phoi-c 
mnnitt{  =  l\  phoracmi)An\t  he  could  not  definitely  stale  that  they  belonged  to -I 
In  one  Jlchtfja  IvHcint  177  specimens  were  taken,  about  one-third  of  which  wei 
the  males  measured  i;»(V'"",  the  females  1*00'""'.  This  form  (.1.  simplex)  bel< 
Schneider's  (Irouj)  A  (intermediate  lips  absent,  labial  dentigerous  ridge 
Tlicj  lips  wen'',  of  nearly  eijual  size:  each  bore  anteriorly  two  lobes  (fig.  liS 
wen;  constri(!ted  from  the  base  and  armed  on  their  inner  surface  with  a  n)w 
teeth;  on  the  end  of  the  tail  of  the  male  (tig.  24)  there  were  four  pairs  o 
])apillae,  of  whicli  the  outermost 
was  longest ;  between  these  and 
the  <!losi<a  were  found  two  short 
pajiillae,  n<!casionalIy  a])[»arently 
iiniteii  in  a  double  papillae;  on 
each  siile  ant ern  lateral  of  the  clo- 
;ic;i  were  six  short  i)apillae,  then 
folioucfj  on  ea<!li  side  one  row  of 
lon:.^  p;ipilljie  or  (wo  rows  which 
Aire  rlo.-.i-ly  approximate.  Knibbe 
tAt\,\\\\*'*\  rrom  Koren  specimens  of 
tl,<-.  '.'If  III  wificli  rieplin  iiad  de- 
.•.<iilii'l  hoiii  /liihtnittptrni  rnstrnta 
,1.'  l^i/iris  tiiitfu/irtilrls^  but  was 
,,i,,ir,|i-  \i»  fi'ilire,  ;iiiy  specitic  dif 
1,1.  11' <  'tf\'.\t't'i\  these  and  the  form  he  (Krabbe)  had  determined  as  A, 
I  ..«  lolloA  In;;  .year  (.'ohbold  (1.S71K  p.  4lN))  reverts  to  the  siKJcies  .1.  *iw< 
I,,-  i\, ,  :t\it\\\tutu\'ur.ri\  the  iiistory  of  tlu^  worms  he  discusses,  lie  st^itey 
.-.„»,//'  /  /  'I'. '»!  ifiiiiiiiy  found  in  the  ilolphin  of  the  (ianges,  and  later  by  Albc 
.,;.:,.',:.  p'.ipui  «■;  he  admits  .1.  Pus.snmitril  as  distinct  from  A.  simpler^  h\ 
I  ,  i,ri  i  .  1.  tirlphini"  is  identical  with  the  latter  species;  yet  the  wo 
.1    ;i.;|,:.i;.  '.I  till-.  <i;in;;es  wiiich  he  (Cobbold)  examined  and  determined  ace 
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Dojardtii's  description  {  =  A,  JhtMsnmierii)  he  still  retiiiiis*  iiiiilr»r  tlie  name  ^*.4. 
tmphj\'^  In  a  later  publicatioii  (Jobbold  {18*S4i,  pp.  170,  177)  lueiitioua  some  asc:u'ide« 
whii'h  Charles  Darwin  <*oIleeted  **from  stomat-h  of  a  por|>oise  otf  the  island  of  Chiloe, 
Jar»iiary»  18^15/*    There  were  thirt4H*n  spoeimeiis,  inoj^tly  fetiiales,  the  longest  of  which 

(did  not  exc€*ed  3  inches.  These  (Jobbold  ilettTmined  as  ^^  I.  Himpiexy-^ 
again  f^tatiiig  that  A.(i€l2}hini  found  by  I^beek  belonged  to  the  same 
ppeciefi;  this  view  he  '^conlirnied  from  an  exumiriatiini  of  iieioatodes 
prmured  from  a  PlatanUtti  tfftntjt'fiea  hy  I>r.  John  Anderson,"  ;iiid  he 
tbtnkH  *Mt  probable  that  the  Aifcarh  fonn<l  hy  Kreil't  and  Masters  in 
a  dolphin  eaptnred  in  Port  Jat^kaon  is  uf  the  same  speeies.  If  so^tlie 
rorin  oc<^urs  in  Delphinm  phoctwnft.t  in  /).  Forsten\  and  in  I'tatitniHUi  (jfinijeiwaj  and 
prohably  in  the  dolphins  generany,  »  »  •  Xhe  ova  iVom  Mr,  Ihirwin's  specimens 
are  Dearly  spherical,  furnished  with  thin,  transparent  choi  ional  envelopes,  Tiiey  give 
an  average  diameter  of  ui:^,  of  an  inch  froni  pole  to  pole.     M.  Ihijardin.  whose  descrip- 

}  ^— ,r>^  tiou  td"  tlie  species  is  the  best  on  record, 

/ /^     /^\  found  the  eggs  to  b**  a  tritle  hinger.''     \i\ 


i^ie  a* 


bis  bibliography  of  this  worm  Cob  bold 
does  nnt  I'ite  Krablie's  paper. 

It  is  evident  from  t/obbold's  discus^ 
sinn  that  at  no  tinje  had  lu^  any  v\mx 
idea  of  tlie  wtnins  he  was  attempting  to 
describe;  and  all  nf  his  statements  con- 
cerning thern  shonhl  lie  either  iireeeded 
with  a  prominent  mark  nf  interrogatiou 
or  rejected  in  tidtn 

Leidy  (1886,  p.  mi)  next  recorded 
^^'Asearift  >?/wj/if'.r  Tindolphi  from  thestom- 
iM'h  of  a  dolphin,  LnijeHOihiiiivlnfHf  racitic 
iw'^-vrfcii,^  bnt  as  we  show  on  page  l*it  of  this  reisjrt,  his  specimens  lielong  t4i  AnvuriH 

Von  Linstow  (1888,  pp.  2,  3)  ai>pears  to  be  the  next  zoologist  to  examine  A^ 
y^mpbjc.  Tie  records  it  ''from  the  stomach  of  (Httria  jifhnUt^  Jiuuiary  27,  1H74, 
l^erguelcu  Island/'  eolleetod  by  the  C/mllenger  expedition.    Thirteen  specimens  (tig.  25) 

^ete  taken,  the  largest  "measuring  79'""'  long  and  2,2'""' 

^^road.    The  dorsal  lip  (tig.  2fi)  is  described  as  semicirctdar, 

^tliaii  anterior  protrusion;  the  pulp  sends  two  cylindrical 

Kotnisions  into  the  latter,  and  these  are  nninded  ot!"  ante- 

^'*»p|y;  the   anterior  end    bears  a    dentigerous  riilge  with 

l">Jnte<l  teeth;  accessory  liiis  wanting;  dorsal  lip  (tig,  27) 

<*U2'»""  broad )  smaller  than  ventro  lateral  lips  ((iW'"").    The 

^'•Me  exhibitfi  caticular  bands  23  /i  bro:id,with  fioer  striae 

3t«ut  eight  times  as  narrow;   lateral  lines  0.23'""*  broiwl, 

♦ionjal  and  ventral  lines  35  //,    The  !n;ilt^  measures  IM  by  t».i»""^';  its  tail  is  ]irovided 

t»th  four  [pairs|  of  conical  papillae  on  extremity,  two  or  three  others  of  nmnd  tbrm 
l*JQst  jn  front  of  the  cloaca,"  at  each  side  of  these  six  other  shortly  stalketl  papillae, 
«wd  »gain  in  front  an  inconstant  row  of  fifty  or  more;  cirri  lorjg  (U*iS""")  with  saber- 
aped  curvature.     The  female  att^iins  7t*'""^  in  length  by  2.2"'"*   in  bremlth;    anua 


Fig.  27. 
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0,48™"'  from  the  tip,  wliicli  is  roaiidi^d  and  hears  a  small  styliform  process  embwldi 
in  tbe  cuticle;  vulvii  threeseveuths  of  the  Iciigth  from  anterior  extremity.    The 
(fig.  2S)  are  splierieal,  52  /i  in  diameter^  with  roundish  elevations. 

Yon  liiiistow  does  not  believt^  that  Diijardiirs  (1845)  ^*.l*mri*  tiimplex  Rod," 
A,  Dussumkrii)  is  ideiitieul  with  the  Hpecies  he  studied, 

Montieelli  (1889,  pp.  G9,  70)  roeords  A,  Himplej-  from  the  stomacli 

^^ IhlphinHH  s|i.,  of  Porto  La  griiuas  {ranfiU  /^'«/a//o;a'c^t),"  taken  by  T apt 

iUiierehiii  in  tho  voyage  of  the  rayiil  tiorvettji  Vetfor  Pisani.     Uis  det«rmi 

natitrn  was  made  by  ecuupaiing  tiie  Hpecimens  with  the  worms  (N. 520,829) 

^''*£  -®       at  tlie  Vienna  Museum  determined  by  Diesiufj.     It  will  thus  be  se^^n  thai 

this  reeord  depends  entirely  upon  a  determination  mndo  before   Krabbe  deiioiteljr 

deftned  Ancariti  simplfj\  and  on  this  aceount  calls  tor  eonfirniatioiK 

Bnuin  (ISHi,  p.  110)  and  .liifferskinld  (1801)  are  not  aecessible  to  us  at  present. 
Jiigerskiiild  (1804,  i>p.  474-47fi)  examined  specimens  of  .4.  simplex  froDi  Brh^ 
lenvaH  (      heiphiimpterHn  imieati)^  which  he  had  obtained  from  Leviiisen;  he  foinid  the 
bursa  as  well  developed  in  these  as  in  A,  anijuHnilviti  C'repliu 
from  Hahienopterii  rostrata^  and  no  longer  doubts  the  identity  of  ff) 

the  two  forms*  He  describes  the  oesophagus  (lig.  20)  as  com- 
1K)s(mI  of  twfi  portions,  an  anterior  longer  portion,  which  increases 
gradually  in  diameter,  and  a  second  shorter  portion,  which  begins 
with  a  swelling  and  then  gradually  decreases  in  size;  no  caeca 
are  i^reseut.  The  iutestine  is  provided  with  several  rows  of 
groups  of  ehjngat*^  cells,  each  group  having  a  V  shajje,  the  apex 
directed  4:amlad.  The  excretory  organ  is  about  one  third  as  long 
as  the  animal  The  vulva  was  30"'"^  from  the  anterior  end  iu  a 
sperimcn  7-"""  longhand  70"""  from  the  anterior  end  in  one  l."iO'""* 
long,  these  measurements  thus  diifering  considerably  from  those 
given  by  von  Linstow  (1888).  The  vagina  is  long  aiul  naiTow, 
the  uterus  bicorn.  Jagerskifild  inclines  de^^idedly  to  the  ophiion 
that  .1-  KiikenthaUi  ('obb,  from  Heiuifa  hnvaa  {:r^-IMpkiitaptentH 
hnvm)  is  identical  with  .4*  Mimpif'.r  as  detined  by  Krabbe,  but, 
being  unable  to  examine  specimens  of  Oobb's  si^ecies,  he  reserves 
IMisitive  Judgment, 

Mttmsich  (189C,  p,  17)  lulds  no  new  fac^s  to  our  knowle^lge  of 
,4,  Mtrnplej',  lie  considers  A.  delphhti  nml  A,  IhtHHitmicrii,  as  well 
as  /L  (tmjuHralt^k,  us  synonyms,  but  gives  ^l.  Kiikeidhidii  as  a 
distinct  spi'cies. 

Ifi^garding  A.  KUlrnihaln  see  p.  144. 

Hinct^  tinishing  this  nuinuscript  we  have  receiveil  from  l>r.  von  Marenzell< 
the  Vienna  Museum,  a  bottle  of  specimens  with  the  label  ^^Am-Hritt  Himpler^  Oelphiny^ 
ithitrttriKt,**  Tliesc  worms  we  have  redetermined  as  Aftcaria  lyplvti  (B.  A.  I.,  No.  2^-^)' 
Tln^  labtd  di^es  not  show  whether  these  parasit-es  were  determined  by  Diesing  or  not, 

fi    (MiMuuhir  iiimilM  «1«  nut  i^xliilut   tke  liner  tnmsversc*  elriae,  Init  give  u  aerr;itv  ii|*[i»-rtraii«'H  t^  the 
iiinrKh* 

UllHIAtlt. 


Ftg.2» 


nf    thu   worm    wlitju   viowed   iiuder  u  JMi«ii»sc?opej   oeaopbag^ul   oiid   iDte«tiiiikl 
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3.  ASCARIS  TYPICA  (Diesiug,  1860)  JugiTskirild,  IHm. 

(Figs.  311-51.) 

f»,  **A»cari9  nmplej  RrDOLPiU.  1809/'  of  Drjuni»iN%  se*^  p.  161. 
>,  Cimneephalui  tfjpicHti  IJIEBING^  Sitziifig^ber.  k.  Aka*L  Wlsa.  Wieti,  XLII,  Nn,  2S,  p»  (iii9. — V«kn 
LiNSJow,  Comimmliiim:  d,   lleliiihithiMo^ie,  p,  TiiK — 1'ar178*  18011^  in   retrvu,  CaniH  iK;  tti^r- 
Btaecker,  HjiiHlbmh  tier  Ziwlcjgii?,  II,  p,  162, 
fTO^  JjiPdri^f  Dn^Mumit^ni  IIknkdkn,  see  p.  16L 
S,  dtc^nf  v^tK^trphaluH  KKAimKf  Overai^t  K.  Uantikr  Vidmrnkali.  Sehkuhi^  I'iiiIhumL,  i,  i*p.  li*-51. 
fig.  3,  \t\*  1,  lig.  5,  resum^  p.  12. 
1^  ^*A9<^riM  afnocrphaJii  KKAHliK,'"in  voN  LiNsTtiVV*  Cump^miiuiti:  NiKlitrat^,  jip.  25,  2H.^Stohsh  ii, 
181»6,  Boll.  Soc,  adriatita  Sci.  nat.  Trk-sto,  XVII,  pp,  17-18. 
1«8S,  PeritracheHuM  typicuM  (DiKSiNG,  IXflO)  voN  DttASCiitt,  Verbiiudl.  k*  k.  /uul.-bot.  <ieflellHi-h«  Wk^n, 

XXXllL  pp.  1(>9-1U,  pi,  ni,  iiipi.  1-a 
1BHi6»  *'A*eftri»  nimpfex  Ritikuj'Iii/'  mifiiletertnined^  Leiov,  Pri>c,  Aciiil.  Nat.  ScL  rbila.^  p,  lilK 
ISU,  J»oam  I  PetiharheHHi^)  t^]ticn»  {DiESiNii,  lJ<(IO)  .1  urKitsKiriLr^  ZooL  Jabrb.,  VU,  p.  ir»3. 


DiAOKOSts.— Intermediatcilipfl  absent;  lateral  cervical  alae  absent;  lip«  with  v^n^  diir©rrnt.  outline 
Mil  with  iliMitigeroiiH  ridg«s  dorsal  liji  with  basal  poi-tioii  U.lli  to  (VJ''*''*  bro,id  b>  Htl  to  HH  /i  lon*^%  wbiivb 
iailiviiled  iriti>  two  larg*'  liiteral  lo best,  bearing  in  its  median  lino  a  piiimim^iit  aiik^rior  doiiblo-li>lied 
projtriioji  48  //  bmg  by  48  to  04  ft  broad;  tb*j  latter  contains  on  cacii  Hide  a  lobe  of  part/ncb>nia  jiiul 
on  ita  inner  srirfaee  a  dentigeroiis  ridj^e;  tb<^  Itdenil  lob<s  bear  laleniUy  m  Uat  appt^irn  to  b**  a  very 
delicntn  denti^t^roiiM  ridge,  but  what  is  tvidcutly  a  >«triation;  vontro-lutariil  lips  willi  Itirirt^  jilmoat 
»»^i(Jrculiir  biisa)  porttoiH),l*i"""  l»road,  bearing  ou  tb<?  inner  warface  of  tb<?  antt*rior  portion  a  p:tr- 
ti&lljr  rouei^nled  donblt^-lobtnl  iirojottion  provided  with  a  dentigerong  ridge;  they  bear  Juteralty  ako 
'wbil  iippearB  to  be  a  very  delicate  d^ntigerons  ridgc^  which  reaches  itaclf  into  a  striation;  cervictil 
pipitlibo  0.ti*>"'"  from  anterior  extremity.  Itody  attenuate  more  toward  anterior  than  toward  posterior 
Qiireinity,  which  en dfl  conically.  Cuticle  with  cuticnlar  handa  32//  liroad,  bnt  apparently  without 
fuirBtriM.  Oei^opbagufl  composed  of  two  portions:  anterior  portion  t"""  long  by  »iboat  0.H  to  n.4'"'" 
I  in  dlitueter  at  distal  eiiil;  poetorior  portion  L25""*'  long  by  IJ.25'"'"  In  diameter,  generally  sigmoid; 
MSOplligfial  and  intestinal  caeca  ab^ient. 

Mile:  31  to  70'"'"  long  by  1  to  1.5'^'"^  in  diameter;  tail  comjucssed  dorw-ventrally  with  doraul 
Mllii&Toimded  keel  and  witb  lat^-ral  ahie.  It  in  (.^ntved  vmitrally  and  Uearn  nomerons  pupillar ;  9  io 
I**incrn*imially  11)  pairs  of  postanal  papillae,  of  whicb  1,  2,  3  are  coniral  and  near  the  tip;  4  to  lU 
tUhfaorlt-r  and  nearer  tb«  thmca;  3  und  1*^  10,  11  may  oi^casionally  Ije  wanting;  more  tlian  7.'*  praeanal 
papHUr  each  side,  arranged  in  lliree  rows;  tbo8t^  nearer  the  cloaca  smaller  ami  more  irregularly 
'''^Qgwl;  cloaca  0.27"""'  from  tip  of  tail  j  apiculeM  nnefiuul,  li'lt  spicule  (3*""V)  about  three  times  as  long 
*»»l!htMpi«iile(0»96'"«"). 

female:  37  to  gO*"""  long  by  1.5  to  2'"'"  in  diameter;  vulva  in  middle  third  (generally  wear 
•uidillei  of  the  liody.     Eggs  globular,  40  to  56  /*,  segment  to  taorula  stagi^  in  the  nteru^. 

TjiJ«&'  Diesing's  types  in  Vienini  if n»eum ;  Krabbes  types  in  Kopenbagon  Mnsenm.  Typical 
•pwiuieua  < Stiles  vV  Haiauall  det.)  in  ColL  Leidy  (U.S.N.M.  No.  Sdl'i) ;  from  which  specimens  wilt  he 
^atijbut«^d  tt^  foUovve:  U.S.N.M.No.  2^13;  Coll.  B.  A.  J.  fU.S.N.M.  No,  2812);  Coll.  Stih^s  (IT.8.N.M. 
Ko.:ii<;).  South  Kensington  Museum,  London;  Berlin  Maaeum;  Cull.  U.  Blauchard^  Paiis;  Copenhagen 
IJuhmiuj:  Vienna  MuBcnm. 

tbliitat:  8tomiieh  of  marine  mammals. 


BottU. 

Uieallty.                         CoUeetfou. 

Aaihurlty. 

M^Uiia  I7il<^«fj.... 

Atlaiitii  lM?«^*in 

PiidHr  Uiflaii     ....... 

Spool  cut' TJ»    fruiu    VI- 
ijDnii  M  iiiJieiini. 

AtlAatic  Ocean. 

HijecHii.,... 

StllL'Mjt    liuHAUll,    IHIMr),   p.   ITJ. 

Krabbc,  I87B,  p.  19. 

im^^iHUi  »p.. 

W.%.Jim«i 

Aiidr<» ........... 

Mfii#fm.rsn,f 

Hygom,  Iverson,  Au- 
drea. 
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SiTMHABT. — A.  typica  (Diesing)  belongs  to  Dnjardin's  subgenus  Anisaki 
A.  I)u88um%erii).  It  was  described  in  1860  by  Diesiug  as  typo  of  a  supposed  nei 
ConocephaltiSj  but  Krabbe  (1878)  and  Drasche  (1883)  showed  that  the  stmotu 
which  the  genus  was  based  was  not  a  part  of  the  worm.  Krabbe  described 
new  species,  A.  conocephalm;  Drasche  p1ace<l  it  in  the  genus  Peritrachelius 
misdetermined  specimens  from  the  Pacific  Ocean  as  ^^Ascaris  simplex  Budolpl 


Fig.  31. 


FiK.  30. 


Fip.  TO. 


it  is  not  at  all  impossible  that  Dnjardin's  "A.  simplex  li\\do\\y\\i^^  ^=-.  A.  Jhissni 
identical  with  this  form  (see  p.  101).     In  detiiil  the  history  of  the  species  is  as 
Historical  review. — For  a  discussion  of  Dnjardin's  form  see  page  161. 
(18G0,  p.  660)  described  a  parasite  (fig.  30)  as   Gonocephalus  typieus,  type  a 
species  of  a  supposed  new  genus,  as  follows: 

Familia  XII.  Conocephalidea.     Character  gonerin  um<fi  Hiiuul  familine. 

XLI.  CoNOCKPiiALUS-  Diesing. 

CorpuH  Hlongatuni  teretiiiscnhiin.    Caput  coiiicuiii,  limbo  siio  poRtico  crennlato  a  oorpore 
retractile.     Os  in  apice  capitis.   -  Kxtroiiiit:is  caiulalifl  maris  semispiraliH,  MiibtiiH  oxcavat: 
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Ocean."  The  collection  was  made  by  Dr.  William  H.  Jones,  U.  8.  N.  Leidy  does  not 
describe  the  specimens,  but  iu  his  collection  we  find  a  bottle  (Coll.  Leidy,  No.  23= 
U.S.N.M.,  No.  6015)  containing  numerous  specimens  of  Ascaruiy  with  the  label  ^^Ascaru 
simplex,  DelphinuH.  Dr.  W.  II.  Jones."  As  these  are  the  only  specimens  we  find  in 
Leidy^s  collection  bearing  a  label  which  in  any  way  corresx)ond8  to  the  data  given  in 
Leidy's  article,  they  are  probably  the  worms  which  Leidy  had  before  him  at  the  time 
he  quoted  ^^Attcaris  simplex''^  from  the  Pacific  Ocean.  These  specimens,  as  will  be 
shown  below,  agree  in  essential  characters  with  the  description  of  Diesing's  Conoceph- 
alu8  typicvs  as  given  by  Ki*abbe  and  Draschc. 


Jhr**l 


FiK.  44. 

Von  Linstow  (1889,- ji.  Ii5)  cites  ^-^Ascaris  conocejthala"  with  ''  Oonoi*ephalux  typicus^ 
and  ^^PcritracheliuH  typiom'^^  as  synonyms. 

Jiigerskiold  (1894,  p.  4/>3)  does  not  state  that  he  has  examiue<i  this  species;  his 
remarks  are  of  historical  and  nomenclatursil  nature,  and  he  accepts  the  name 
^'^AHcarxH  {reritracheliuH)  typlcm.^'' 

Stossich  (189G,  pp.  17,  18)  has  evidently  overlooked  Drasche's  article  on  this 
worm,  but  gives  a  diagnosis  by  which,  however,  it  would  scarcely  be  i>08sible  to 
recognize  the  ])ara8ite.     He  lias  evidently  not  examined  specimens,  but  bases  his 
statements  ujum  Diesing  (1800)  and  Krabbe  (1878).    lie  includes  Leidy's  specimens  i 
under  A,  slmplcv,  \ 


SPEriMBNfi  TN  Lfjdy'f!  roi.LKrTK>N\ — Tilts  lmttli>  ill  Loidy's  eolloetioti  (Ko.  J 
IT.B.NJI.,  NiK  r*Oirj)  coiitunis  jibfnit  Ijjilf  a*  iiiiit  ut  uvmnUuleH  (tigs.  3!*,  40,  49),  m 
[)oorly  preservetL 
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These  specimenA,  which  we  have  determined  as  ^1.  iypica^  represent  varionsRt 
of  development,  from  yoiiii^  worms  10*"'"  long  by  0.27"""  broad  to  fully  grown  wor 
44'""'  long  by  2""»  broad. 

The  head  of  a  female  specimen  examined  measures  0.288"'"  broad,  and  0.112'^^^'' 
long.    The  base  of  the  dorsal  lip  roeasnred  0.2"'"'  broad  by  88 ;/  long,  while  its  anterii^^^ 
projection  measured  only  64 /i  broad  by  48//  long  (compare  figs.  41,  4*3);  the  dent^^- 
gerous  ridge  of  the  dorsal  lip  located  on  the  inner  surface  of  this  dorsal  prolongatioVf 
as  was  figured  by  Krabbe. 

Our  observations  also  agree  with  those  of  Krabbe,  in  that  we  find  the  anterior 
margin  (figs.  41,  43)  of  the  median  projection  indented  in  the  median  line,  thn8 
forming  two  lobes,  and  at  this  i)oint  a  )>rominent  tooth  is  occasionally  noticed.  The 
parenchyma  forms  an  anterior  lobulate  branch  into  each  side  of  the  projection.  The 
basal  i)ortion  is  divided  into  two  lateral  rounded  lobes,  near  the  antero  lateral  margin 
of  which  a  round  papilla  is  plainly  visible.    Drasche  states  that  the  lateral  lobes  ahso 


Y\\r.  48. 

bear  a  dentigerous  ridge.  This  we  have  not  been  able  to  verify,  altliongli  on  the  margin 
of  the  lobes  we  noticed  a  structure  which  might  be  interpreted  ns  a  dentigerons  ridge, 
but  which  appeared  to  us  more  like  a  striation. 

The  ventrolateral  lips  do  not,  upon  lirst  examination,  show  the  distinct  division 
into  a  prominent  anterior  narrower  and  a  basal  broader  portion,  such  as  is  described 
for  the  dorsal  lip;  upon  careful  investigation,  however,  and  especially  upon  isolation 
of  the  cuticle,  a  biiobed  anterior  projection  may  be  seen  extending  into  the  space 
between  the  three  li[)s,  similar  to  but  broader  than  the  biiobed  anterior  portion  of  the 
dorsal  lip;  this  projection  bears  a  dentigerous  ridge;  the  base  of  the  lip  is  about 
0.16'"'"  broad,  and  the  lip  is  0.12"""  thick ;  ordinarily  the  ventrolateral  lips  api^>ear 
nearly  semicircular  but  asymmetrical  in  outline.  We  have  not  been  able  to  dearly 
define  any  dentigerous  ridge  on  the  >ase,  but  we  find  a  number  of  stri«ae,  which  might 
easily  be  mistaken  lor  such  a  ridge.  The  usual  pn])illa  is  found  on  the  basal  portion 
of  each  ventrolateral  lip.  Intermediate  lips  are  absent;  cervical  alae  absent.  The 
cervical  ])ai)illae  ar.  plainly  visible  0.6G"'"'  from  the  antc^rior  extremity.  The  cuticle  of 
the  body  is  provided  with  32  /^  transverse  cuticnlar  bands,  apparently  without  the  finer 
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*triae  seen  in  some  other  species.    The  posterior  edge  of  each  caticalar  band  projects 

^Tominently  beyond  the  anterior  edge  of  the  one  next  succeeding,  so  that  the  edge  of 

^^e  worm  appears  distinctly  serrate.    Tlie  oesophagus  (fig.  44)  is  divided  into  two 

portions;  an  anterior  i)ortion  about  4'"™  long  by  0.4'""'  in  diameter  at  its  distal  end. 

'^is  part,  which  is  extremely  muscular,  is  followed  by  a  second  portion  of  different 

Wstological  appearance  and  wider  lumen,  measuring  about  1.25"'"'  long  by  0.25"*™  in 

diameter,  and  in  all  cases  examined  it  was  sigmoid.    The  distal  end  of  this  body 

leads  directly  into  the  anterior  end  of  the  intestine;  both  oesophageal  and  intestinal 

eaeca  are  absent. 


Fip.  49. 

The  adult  males  (fig.  37)  vary  from  31  to  38™"  long  and  1  to  1.5""  in  diameter; 
^  the  proximal  extremity  is  more  attenuate  than  the  distal  end  (figs.  45-47),  which  is 
.  curled,  flattened  dorso-ventrally,  and  provided  with  lateral  alae;  the  postanal  portion 
oooical  and  bent  vertically.  Nine  to  ten,  or  ])ossibly  eleven,  pairs  of  postanal  papillae 
present;  of  these,  three  occasionally  two  or  two  and  a  half  pairs  of  conical  papillae 
nearer  the  tip,  while  six  to  seven,  possibly  eight,  i)air8  of  shorter  papillae  are 
the  cloaca.  The  arrangement  of  the  praeanal  papillae  varies  greatly  in  different 
qweimens;  there  may  be  over  seventy-five  on  each  side,  arranged  in  three  irregular 
TOVB.  The  cloaca  is  0.27"""  from  the  tip  of  the  tail,  and  extruding  from  it  may 
llreqiiently  be  seen  the  spicules.  The  latter  are  of  very  unequal  size,  the  left  spicule 
(9~»)  about  three  times  as  long  as  the  right  (0.90'""'  long). 
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The  adult  females  (fig.  40)  vary  in  length  from  37  to  44™*",  in  brea<ith  fn 
2"'"',  and  are  attenuated  slightly  toward  each  extremity.  The  vulva,  a<;co 
Diefling,  lies  distal  of  the  middle  of  the  body;  iiccording  to  Drasche,  aboi 
middle.  In  one  of  our  specimens,  44"'"*  long,  the  vul v:i  was  found  20'""'  from  1 
The  vagina  mt^asured  0"""  long,  the  body  of  tlie  uterus  8""",  the  horns  S""".  'l 
(fig.  48)  are  globular,  40  /f  t4)  50  //,  and  undergo  segmentation  in  the  uterus.  \ 
is  about  0.20"""  from  the  tip  of  the  coniciU  tail. 

NomniclatKfr, — The  specific  term  tifpiea  has  priority,  while  Diesing's  (18 
PeritravheUuH  can  not  be  applied  to  this  form,  either  as  generic  or  subgencr 
even  should,  as  Drasche  thinks,  A,  typiea  be  generically  (or  subgenerically)  r 
VeritruchvHnH  insi(fni>t,  since  .1.  iypiea  belongs  in  Dujardin's  (1845)  subgenus  . 
of  whicli  we  make  it  the  ty])e. 

YouiKj  upcrimcHs  of  Asnirin  typha. — Besides  the  adults  described  above, 
No.  r>015  contains  numerous  s]>eciuu'ns  (tigs.  40-52)  of  young  ascarides  corre 


Fijr.  r.(i. 


Fit:,  r.i. 


to  the  young  forms  of  .1.  drripiais  described  on   page  110.     Tiiey  measure  V 
in  length  by  0.25  to  0..'>4"""  in  bieacltli,  and  present  the  characters  usually 
^'A.eapsiflaria,^^     The  ventral   tooth  is  slijLihtly  moi'c  i)ronuncnt  than  in  the 
A,  ihriplvHfi,     Specimens  maybe  found  with   the  larval  cuticle,  or  with  tli 
partially  discarded. 

We  do  not  h(»sitate  to  look  u])on  these  as  t  he  young  of  A.  typlvn  and  to  as?; 
tlu»  host  becomes  infected  by  eating  fish. 

4.  ASCARIS  BICOLOR  Baird,  1868  [nee  Rudolphi,  1793].     Sp.  inq. 

(ri;;s.  iV.^-57.) 
*  lS(m,  AHrar'kH  xhiiplvx,  Untlolphi,  so«*  pa'^i'M  iLMJ-li'tl. 

ISils,  Asraris  hintlor  I{\ii:i>  [ihm-  1vJIm)I.1'III,  17lKi|,  Vvnv.  Zool.  Soo.  Tiondou,  p.  71.  fips.   A.-C 

l^tVs,  VTiw.  Zou\.  S(n-.  Jiinulon,  |ia;;<'s  <;7-71. — Von  Linstow,  1S7X,  (*oiii]KMi<1iiiiii  i] 

tliolo;;i«\  )».  V2.-  -Sn)>si(  n,  isiHi.  Holi.  Soc.  adrialiiii  Sci.  luit.  Trio>t»',  XVIl,  ji.  { 

DiAONosis.- -IiitiTiiie<iiat»*   lips  absonl  ;    lateral   (UMviral   ala«*    alis«-iit;    lips  (U.stiiirt, 

roiiTHled,  of  imubTati' Hi/«',  iiioro  ilisiiiK^t  ami  I.mi^it  tli:in  in  ./.  siini>li\rf  and  ]»rovid»Ml  with  ; 

nu«^  ridixr.      1i«m1\  rviiiidrical,  attciiiiiatrd  ant«riori_\  i  luil  Ir^s  rso  liian  .(.  shnplex)^  of  a  hrov 

••xn*])t  at  tilt' aiit<'ri<n*  <'\tnniity  wliicjj   iswliitr;  t he  ]n»s(cirior  t'\tri'iiiity  i>»  sonn'tiiin's  n* 
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^Tidetl  with  cationlar  bands  0.024  broad,  but  without  finer  Htriae;  the  bands  give  a  serrate  appear- 
ance to  the  margin  of  the  worm,  when  seen  under  the  microscope.  Oesophagus  consists  of  two  por- 
ti0B8|  an  anterior  and  a  posterior ;  oesophageal  and  intestinal  caeca  absent. 

Length  (all  females  f) :  62  to  75""",*  breadth  2  to  2.5""". 

Cotypes:  Bntish  Museum  and  Coll.  B.  A.  I.     (U.8.N.M.,  No.  2824). 

Habitat:  Stomach  of  marine  mammals. 


Host. 


Locality. 


Collector. 


Anthority. 


Died  at  London M  iirio,  1887 Murie  and  Baird,  1868,  pp.  67-71 


Summary. — ^This  supposed  si)ecies  from  Trichechus  roftmarus  {=Odohenu8  rosmarus) 
should  not  be  confused  with  "^.  hicolor  Rudolphi,  1793,"  from  Perca  fluviatiliH.  A, 
Keo/or  Baird  was  described  in  1868  from  specimens  taken  from  a  walrus;  it  has  not 
been  reported  since  that  time.  We  have  examined  several  of  Baird's  originals,  but 
having  no  males  we  are  unable  to  definitely  place  the  worm,  although  we  are  somewhat 
inclined  to  look  upon  it  as  identical  with  A,  simplex,  Murie,  who  collected  the 
nematodes,  considered  them  to  be  the  cause  of  death  of  a  walrus  he  examined.  The 
worm  is  cited  by  von  Linstow  (1878)  and  Stossich  (1890),  but  these  authors  did  not 
examine  specimens.     In  detail  the  history  of  the  parasite  is  as  follows: 

Historical  review.— As  the  original  article  by  Murie  and  Baird  has  an  impor- 
tant medical  SIS  well  HB  zoological  bearing,  we  quote  it  here  in  full,  with  the  original 
illnstrations : 

(1868.)  [p.  67.] 

4.  Od  the  Morbid  Appearanci^B  obnerved  in  the  Walrus  lately  living  in  the  Society'8  Gardens.     By  Jamen 

Murie,  M.  D.,  Projector  to  the  Zoological  Society.     With  a  Description  of  a  New  Species  of  Aioaria 

found  in  the  Stoniiich.     By  Dr.  Baird,  F.  L.  S. 

In  1853  the  society  obtained  a  very  young  walrus  (Trichechua  rosmaruSf  Linn.),  which  specimen 
QDfortunately  only  lived  some  few  days  after  its  arrival.'  From  that  time  up  to  the  1st  of  November 
lwk(1867)  no  opportunity  has  offered  of  adding  another  example  of  this  exceedingly  interesting  animal 
to  the  collection.  When,  therefore,  a  tolerably  well-developed,  although  still  young,  male  sea  horse 
*a«  reported  to  have  arrived  safely  in  the  gardens,  the  curiosity  of  the  members  of  the  society  and  the 
pQblic  generally  naturally  was  aroused.  Notwithstanding  the  inclemency  of  the  weather  the  number 
of  visitors  was  great. 

The  proper  food  of  a  walrus  in  a  state  of  nature  has  been  variously  stated  by  different  naturalists. 
8<HM  assert  it  to  be  a  vegetable  eater;  others  believe  it  to  be  entirely  carniverous,  while  a  third  notion 
^gaine^l  ground  that  it  may  occasionally  partak(^  of  food  of  the  one  kind  or  the  other. 

Onr  superintendent,  therefore,  under  these  circumstances,  felt  a  difficulty  in  deciding  what  might 
be  the  best  food  to  give  the  creature  so  as  to  retiiin  it  in  as  good  health  as  possible.  The  results  of  his 
experiments  concerning  suitable  diet  he  has  himself  laid  before  the  society's  meetings  on  a  previous 
OfCMion.  I  shall  just  reiterate  his  conclusions,  namely:  It  refused  every  kind  of  seaweed  offered,  but 
itj^dily  gulped  up  tho  soft  bodies  of  Afya  truncata  and  M.  arenaHaj  which  were  its  principal  food, 
besides  quantities  of  whelks,  mussels,  fish  cut  up  in  small  strips,  and  the  viscera  of  fish;  these  last, 
however,  having  previously  been  well  wjished  and  cleaned. 

It  may  be  remarked  that  the  young  walrus  dissected  by  Professor  Owen  in  1853  had  been  fed  during 

iticsptivity  on  oatmeal,  milk,  and  wnter.    The  specimen  at  present  under  consideration,  when  first  cap- 

tnisd,  and  on  shipboard,  had  also  received  a  certain  allowance  of  the  above,  along  with  strips  of  fat  pork. 

I  have  taken  notice  of  the  animal's  food  for  the  purpose  of  directing  attention  to  the  question, 

whence  were  the  ova  of  the  entozoa  obtained  that  ultimately  led  to  the  walrus's  death? 

At  the  period  of  arrival  in  the  gardens  the  walrus  looked  thin  and  lean.  There  was  an  amount 
of  loose  skin,  however,  which  indicated  that  better  regimen  than  that  which  he  ha<l  lately  been  under 
woold  soon  render  the  bo<ly  plump  and  comparatively  free  from  the  very  numerous  skin  fohls.  These 
wnnkles,  it  may  l>6  observed,  in  several  places  met  each  other,  so  as  to  form  a  series  of  olongatecl 
diamood-shapfKl  inclosures. 
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It  waa  earl  J  notirGd  that  tlio  fotijmiettvji«  wf^ro  siifluseil  and  iiijei'toil  witli  blornl.  Thie  jirnTPthf 
fiyvs  a  (liHa|;r««abl4'!  appejiraocti  [p.  Ii8].  Tli«^  minimal  at  tiiiiCN  <3ljatl('t'«'il  or  rattleil  lii.i  toetb  togitb«<vio 
a  vei"^'  reiuarkaiiTe  uml  noisy  inunuLir.  TIiih  latit  tiiibit,  Low4'vtT«  wilh  put  €lawii  to  U^inper,  art!  n 
nigii  ni'  liiitifTrr;  tlxe  sutJi^iMneiius  elTiiHion  to  a  cfiliL  rt^ceivMi]  iliiriiii;  traiinport. 

AH-ei  tlii^  JiipM«*or  a  f*nv  we4dcH  it  wiiiilil  se€^iii  tlui-t  tho  body  mid  lirubH  acqiiirf*d  nioiw  vigor j  fur 
tbo  j^jijt  b<*o:itjte  :iHere4l;  so  thsit  in  wnlktii^  nn  all  iVinrn,  wea-Uexir  fa-'ibioii,  tlio  ubdoniru  ami  cbf»t 
w<^re  ruiseil  from  tho  ground,  wbt^rejw  at  first  the  anitiial  rather  tt-ailrd  or  dragijled  nlou^  Umu  wsiJkftl 
This  nbowed  thiit  the  ajiiinal  was  gi*owing  stronger  in  body,  an  etinivab'Ui  in  Aktme  nR^AHure  to  impwvis 
inoiit  in  be;dth.  It  wnfl  iKitirtMl  all  tli©  whik^  that  it  ivmaiiied  eniaciat«<l  aikI  did  nol  incrcfl«e  in 
HtiiutneaH  4)r  i»tberwtx4e  become  fattor,  althoiigb  the  i[iiantity  of  fo4>d  it  cotisiinieJ  wa«  enonnunti,  Tlti^  ' 
raveiioHAiif^Hfi  of  ita  appetite  waa  Bomethinfj;  axtraordinaiy,  aud  many  thonght  that  the  aniiaal  wat 
II  n  dor  led. 

Tlio  walnifl  tbus  was  ronMiflerod  by  ©very  on©  who  saw  it  to  bav©  had  appari^^nily  Tinintemitit«d 
boalth  till  Monday  thi'  lllth  i»f  DecflijibiT,  On  that  ilay  tho  keeper  lirst  be^^an  ^eriouflly  to  apprelifiiit 
that  tlii3  aiihaal  wa^  out  of  order — an  be  thniij^bt — constipated^  but  titeanwhite  it  did  not  refitsi*  fond. 

Cbi  Mi\  Bartb'tt  Innn^  consul  ted,  be  propos(*d  t**  give  it  some  oily  (%ul>atanrts  which  might  act  sua 
purgative.  <)n<*  p<iiiiid  and  a  half  of  horse  fat,  cut  iti  strips,  waa  therefor©  ^iveo  tho  aftenioon  follnff- 
iiig.  Tbo  next  morning  there  wi>ro  copiinis  ailvine  cvncnations*  What  pjisstnl  at  lirst  w:i«  hatti,  lihipk\ 
and  fetiil,  but  the  rxcretionti  becatiie  ruiiiater,  thiHigli  still  very  dark  colored. 

When  this  m'cnrr&il  it  was  tluiTi^lit  relief  was  i>btaiof^d  an<1  that  tbo  animal  wttidd  go  cm  well.  U 
ilid  not  seem,  however,  to  rally^  Iml  diod  ratlier  saddeidy  nn  Thursday  tbt*  li^th. 

The  boiiy  was  examined  by  ma  a  day  afMn  wards  and  disclnsi-d  nnusnal  emiditiouH. 

Not  a  particle  of  mtbcataneoaii  fat  waa  present,  :ind  the  mi^nentery  and  other  al>domtnaI  pmIk 
usually  routaimng  fatty  siibsiiinceH  w«rcv  e'|ntilly  dcHtitiito  of  Buch. 

The  viai'iTa  of  the  thorax  and  abdonicii.  with  tbo  exce|ition  of  tb**  interior  of  the  stutiuwli, 
appeared  fpiiti'  sound.     Tbc  brain  wan  also  iionnal  in  siructtirej 

[*»9.]  On  opeTiing  tbt'  stonmcb.  wbicb  waa  of  moderates!/^,  I  was  nint-'h  surprised  to  find  i!i»t  it 
cuntuincd  aniall^  round  worms,  a  species  i»f  Jac^ifiX  io  siicb  rpnintitii'S  that^  when  tlieae  wci-e  tTin^M 
out,  there  wn»  altog<*tbcr  about  hnJf  a  pailful.  Tbey  occupied  the  entire  interior  nf  tlie  viscns,  but 
were  in  grcat«*st  abundance  at  the  bend  of  the  pocnliiir  sipbon-likc  st^miucb. 

The  ento/oa  swarmed  between  tbc  ruj^ae,  and  in  many  cases  were  (irndy  attached  Ut  the  mem- 
brani^.  The  mucous  memlirane  lininj^^  the  injeritir  was  of  :in  inteiiae  re<l  hue;  but  here  and  there  wrn 
somewhat  paler  patclu  s.  More  rigid  examination  showeil  ibat  tben©  last  were  extensive  nlcrmtieu*, 
the  nineons  mendirau*-  being  entirely  i-roded,  and  only  the  muscular  nnd  a  very  thin  lining  of  «iiNu"- 
cons  tiaaiie  remained,  prevrnting  perforation  of  the  walls  4*f  the  stoniaeh.  The  chief  iileerationi  w««  I 
some  four  in  number,  and  varied  in  si/e  and  sitnation* 

Ont^ni'arly  eireular,  tbree-fonrtba  of  an  inch  in  ilLinieler,  occupied  the  anterior  wall  at  a  «li**  I 
tatice  of  between  5  and  ti  inches  from  the  lardiue  end*  Another,  somewhat  dianiond-Hha|kMl/2i  I 
inches  by  li  at  wiileat,  also  existed  on  the  anterior  wull  id'  tin-  viacna  and  about  ita  middle.  In  tU^'l 
ulcerated  erobion,  tlie  mucoiiA  eoat  was  in  Home  parts  so  excavated  nndenieath  aa  t-o  leave  one  hull] 
inch  4if  an  overbanging  Lippct  of  membrane.  Ou  a  aectiou  being  made  vertically,  the  8 iibsfiuci»<i 
tisane  wiiM  aeen  to  be  absent,  the  mui^enlar  and  serons  coati4  alone  preventing  perforation  of  the  vrftll*j 
At  thie  part  of  the  wnU  the  stomach  had  a  thickneas  of  only  (i,l  of  an  inehy  although  it  a^^medAS  ifl 
fhe  muscular  ti hers  were  slightly  increasetl  in  numbers  here,  poawibly  from  theeliecta  of  tho  imtulioi 


<  When  the  brain  waa  taken  out,  Its  general  appearance  and  tirninesa  uf  texture,  aa  implied  alxvve^^ 
was  that  of  health.     As  it  wvia  deal  red  for  anatomieal  investigation^  it  vvna  not  then  cut  into  or  int^iT- 
fered  witb  furtber  tbau  cursory  examinatirm   permitted.     At  one  point  it  was  noticed  that  ntiu»aal_ 
vaacnlarity  existed;  but  as  tbo  diseased   Ci>nilithm  of  the  stomach  wjia  thonght  sii Hie i en t  of  itnclf  1 
a'^countfor  ileatb,  no  ^eat  attention  was  tben  paid  to  this  superficial  cerebellar  eongeation.     Sub 
■incnt  examinations  Bbi>wed,  however,  tbat  upon  the  upper  surface  of  the  cerebellum  ( between  1 
posterior  cere  bnd  lobea)  and  xinderncatb  tlie  injected  pia  mater  an  abHecss  bad  begun  to  be  formo 
The  brain  Hiirfaee  inmiediately  undetneatb  was  vi  ry  sligbfly  softi^ned,  but  around  it  waa  quite  tir 
The  morbid  deposit  and  infiltration  bad  cbietly  implicated  the  pia  matter  over  tho  suiwrior  vcnnife 
process.     Whether  this  lesion  w:i»  llie  more  immediate  cause  of  death,  and  not  the  ulcernte<l  eiml 
lion  of  the   atomacb,  is   an   open    question.     Some  id'  the  symptoms   during  Ufo  might,  indeed,  be 
referred  to  it* 
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^?»iiig  oil  in  the  iieigblffirhiMHl  jiiul  within.     A  thiril  nlorr^  of  an  elliptical  f<iriij,  2*  incheB  Irmjij,  and 

frith  iiiori'  regular  <?d^L'M  thtiu  tht^  preceding,  had  buen  tnit<?n   awiiy  mi  the  auteriur  wall,  rioae  to  the 

te<»««r  i'urviittinM>f  the  stomach  and  be twei'ii  5  and  6  id*  bes   from  thi'  pylorus*     Ik' t we*' n  the   »i»coud 

au<l  third  rrtt**ioii8  bt*r©  describt?d,  Imt  on  the[ioHterior  wjtll  of  the  Kloiuacb,  atiatbcr  very  extt'riHivti 

j^At^h  ol  ukcratioii  had  taken  place.     This  ulcer  wtretch&d  bettwecii  tho  jL^r*_*ater  and  leaser  curvatures, 

I^    Li«d  A  isenuliiDar   It^nre,  wa^   rather   more  than  I  iiicbeH  lotig,   pusse^Bed  irreg^ular  burdrrs^  and 

irfmrie4lfr<iniom -half  to  I  in^'h  in  width,    Themuconts  coat  aroaud  had  been  aiideriujui  d  in  amaniuTfiinii' 

Ijw  to  that  descri bed  abovo  ifcs  ocearriug  iu   the  He^orid  nli-er.     To  the  rij;bt   and  lying  parallel  with 

iJli iH  jar^e  uiicavatiun  were  a  st^rieia  of  .Hmall  citenlar  and  ovoid  spotK,  wbtcb  had  been   eroded  in   like 

nvAUti^r  with  those   already  drwcribed.     The  npoti*  jUHt  Hpoken  of  varied  in  aixe  from  about  a  threo- 

p^rtiuv  piece  to  a  shilliugi  and  they  evideutly  \yv\\^  fast  rnnniug  into  one  singb-,  long  ulcer,  reflcmbliug 

tljk»t  upon  the  left  Hide.     Holy  a  very  few  woniia  wore  f(»nnd  here  auil  tbi'ro  iu   tho  iDte^tinat  trttol; 

ii4>CKie  were  observed  to  have  pacuied  prrviontily  to  tho  borse  fat  having  been  given. 

Ut.  H&ird,  of  tho  Britiwb  Mueeuju,  having  examined  Homt^  of  tho  eiitozoa,  conBiders  tbeni  new  to 
ft,ci€?iicc,  and  snfHcietitiy  ilift'ercnt  to  rc«iuir©  a  new  apeeilie  name.  He  proposed  therefore,  that  of 
jMM^'^ru  hi€:olor,  on  account  of  a  peculiarity  lommon  fo  must  of  [p.  70]  them,  vi?^,  that  the  puntarior 
ji^^lf  of  the  boily  i«  more  or  les.s  of  a  reddinb  nr  pinkish  hae,  the  remaining  ^^egment  being  palo  colored. 
I  jx3ye«lf  incline  to  tlie  o]iinion  that  this  coloration  may  not  bo  of  a  *4peeific  kind,  hut  due  in  eoLne 
ijj^)jKf« uj-e  to  the  intenwidy  eon "jjeiited  condition  of  the  »t«niaeb  and  KanguinooUM  nature  of  thi'  food. 
X^«*  accompanying  figures  I  have  bad  drawn  uuder  my  wnpcrvisiou ;  and  Dr.  Baird  in  pleaned  to 
I  eoxu^icl-^i'  them  a  faithful  delineation. 

ASGABIS  BICOLOBf  Baird. 
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Fin.  54. 


ip' 


Piji.sfi. 


Ffff.K9. 


Fig.  56. 


tFig*.  52-M.]  Throe  fouittln  Hpecmit^nw,  of  about  tho  natural  size;  that  to  the  left  shows  tho 
rr  hi  which  oeoafiionally  the  eainlal  end  in  f^oind  coiled  up. 
^.  IHl*.  55  J  Portion  U4  ar  the  niiddlo  of  the  hody,  enlarged  so  as  to  dltiplay  the  tranNveruo  striations 
i^Wwioine  of  thera  intcrdigitat^i. 

^-<  {^,  56.]  Blaguified  viow  of  tho  head  and  labia. 
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Thero  still  remain  two  points  worthy  of  conHiileration — viz:  the  caiiae  of  <le»th,  and  whenee  the 
entozoa  were  derived. 

1.  Doath  seems  to  have  resulted  from  the  iiltrerati«»n  of  the  stomach.  It  is  not  clear,  though,  whj 
the  animal  should  have  succumbed  so  suddenly.  Literally  s]>eakin{;,  these  alceratiooH  were  lo 
extensiye  that  it  is  curious  the  animal  shtuild  have  survived  so  long.  The  chronic  stage  of  the 
ulceration  alone  accounteil  for  this.  This  iustanco  is  one  i^xemplifying  i>ure,  chronic  gastritiS|  doe, 
no  doubt,  to  the  presence  in  8u<'h  numbers  of  the  entozoa. 

2.  It  has  been  said  by  some  parties  that  the  entoxoa  wore  i>ossibly  derived  from  food  given  to  the 
walrus  after  its  arrival  at  the  ^aniens;  but  there  ar«)  many  reasons  against  this  being  a  likely 
circumstance.  In  the  tirst  place,  the  fact  of  the  entozoa  being  a  new  species  iMsculiar  to  the  wftlm 
militates  against  the  above  assertion  [p.  71].  Again,  tho  ulceratitm  apparently  took  a  longer  period 
to  attain  the  chronic  stage  extent  than  the  few  weeks'  rcisideuce  of  the  walrus  in  the  gardens  would 
account  for.  Furthermore,  the  nature  of  the  food  given  at  the  gardens  and  the  care  and  regnlaiUj 
with  which  it  was  examined  make  it  unlikely  that  such  swarms  of  entozoa  were  deriveil  from  it  and 
developed  in  so  short  a  period.  Whether  the  entozoa  hail  been  derived  from  the  food  given  on  botid 
ship  or  in  what  manner  they  ha<l  originally  reached  the  stomach  of  the  walrus  are  qaestions  whiohl 
am  quite  unprepared  to  answer,  and  speculation  leaves  the  matter  quite  as  undecided. 

Dr.  Haird  has  furnished  the  subjoined  description  of  this  AacarU,  which  proves  to  belong  to  a  new 
species. 

ASOARIS  BIOOLOR,  Baird. 

Head  naked;  labia  distinct,  prominent,  rounded,  and  of  mf>derate  size.  Both  anterior  and 
posterior  portions  destitnt*^  of  alae  or  wings.  Body  of  worm  cylindrical,  attenuated  anteriorly,  of 
a  brownish  eob>r,  except  at  anterior  extremity,  which  is  white;  the  posterior  extremity  is  sometiniei 
red.  The  surface  of  the  body  is  iHjantifully  and  minutely  but  distinctly  striat4>d  across;  as  seen 
under  the  microscope  (with  a  power  of  two-thirds  of  an  inch),  the  striae  on  each  8id«9  terminate  in 
such  a  manner  that  the  e<lges  of  the  body  appear  as  if  serrated.  Caudal  extremity  thicker  than 
anterior,  obtuse,  and  generally  eonv<duted. 

A  great  many  specimens  were  found  in  the  stomach ;  but  apparently  all  were  females. 

The  Aacarii  simplex  of  Kudolphi,  found  in  the  stomach  of  the  jiorpoise  {Phoeama  vommtinU),  very 
nearly  approaches  this  species  in  general  appearance  and  si/e,  but  difl'ers  from  it  in  several  reepe<-ts. 

The  Avoaris  bivolor  is  less  attenuated  at  the  anterior  extremity  than  the  J.  simplex,  and  is  desti- 
tute of  alae  or  wings  equally  at  the  posterior  and  at  the  anterior  extremity.  The  striations  on  the 
HurfaiM^  of  the  body  are  iiiu(*h  finer,  and  the.  l.-ibia  or  valves  at  the  mouth  ai*e  more  distinct  and  larger. 

Length  from  2.1  to  'A  inches;  breadth  from  2  to  2A  niilliuieters. 

Habitat:  .Stomach  of  a  young  male  walrus  (.)/m».  lirit,). 

Ueexamination  of  (!()TYPES. — Almost  at  the  inoineiit  of  going  to  press  we  have 
receive4l  throujrli  the  kindness  of  Prof. »).  Jctliey  liell,  of  tlio  Hritisli  Museum,  several 
of  Hiiirirs  originiils  of  tliis  worm.  All  of  the  specimens  are  females,  and  on  this 
ju'coiint  we  are  unable  to  definitely  place  the  parasites.  They  are  j)oorly  preserved, 
bnt  we  were  able  to  distingnish  a  dentigerous  ridge  on  the  lips;  no  intermediate  lips 
weri^  i^resent;  the  eiiticiilar  bands  measure  1*4  ;<  broa^l,  and  are  apparently  not  providtHi 
with  any  liner  striation;  the  oesophagus  resembles  the  oesophagus  deseribtnl  by 
Jagerskirdd  for  A.  aimplcj',  oesoj)hageal  and  intestinal  caeca  b4»ing  absent.  Further 
than  this  we  are  not  willing  to  make  any  statements  upon  the  material  at  hand. 

We  refrain  from  proposing  a  new  name  for  the  homonym  A,  bioolor  Baird,  as  we 
doubt  the  validity  of  the  species. 

h.   l)enti;x«*ronH  ri<lgo  double. 
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5.  ASCARIS  PATAGONICA  Linstow,  1880. 

(Fig.  57.) 

U80,  Jaoart«  palagonica  von  LiNSTOW  Arch.  Natnrg.,  XLVI,  i,  pp.  41-42,  pi.  iii,  fig.  1.— voN  LiNSTOW 

1889y  Compendium.    Nachtrag,  p.  18.  —  Stossich,  18%,  Boll.  Soc.  Adriatica  Sci.  nat.  Trieate, 

XVII,  pp.  20-21. 

Diagnosis. — Intermediate  lips  absent;  cervical  alae  absent;  lips  with  a  double  dentigerous ridge ; 

Ib all  three  lips,  the  pulpa  of  the  inner  surface  is  divided  into  two  roundish  lobes;  outer  surface  of 

flona]  lip  elongate,  oval,  with  narrow  base ;  body  thick  and  solid ;  cuticle  with  rather  broad  transverse 

fBtiealar  bands  together  with  very  much  finer  transverse  striae ;  tail  clavate. 

Male:  28'"'°  long  by  l.S**""  broad;  tail  with   obtuse  conical  projection;  caudal   papillae  very 
Mmeroas  and  crowded. 

Female:  51^^  long  by  2"*'"  broad;  eggs  60 //  in  diameter,  with  hyaline  membrane  widely  separated 
torn  Titellas. 

l^ype:  Kiel  University  Museum,  No.  40. 
Habitat :  Stomach  uf  marine  mammals. 


Host. 

Locality. 

Collector. 

Authority. 

Otmrim  Jubata .           ,     ..  .. 

Patagonia 

(t) 

Von  Linstow,  1880,  p.  41. 

Voii  Liiustow  (1880,  p.  41-42)  described  this  species  with  the  following  diagnosis: 

1.  ASOARIS  FATAGONIOA  n.  >p.     (K.  Nr.  40). 
Fig.  1  [see  fig.  57]. 


Fig,  58. 
AuH  dem  Magen  vou  Phocajubata.     I*atagoni<)n. 

Die  Gestalt  ist  dick  und  gedrungen.  Lippun  ohue  Zwischcnlippen  mit  doppolten  Zahnleisten; 
bei  alien  dreien  ist  die  Pulpa  an  der  lunenseite  in  zwei  rundliche  Ausl.'iufer  gespaltcu.  Die  Aus-sen- 
•eite  der  Oberlippo  ist  liingsoval  mit  schmaler  Basis.  Die  Haut  zeigt  Querstroifen  in  ziemlich  breiten 
Abstanden,  zwischen  denen  wieder  viol  feinere  Querstriche  eng  gedrlingt  stehen.  Das  Schwunzende 
wi  kolbi*jC,  beim  Miinnchen  in  eine  stumpfe,  conische  Spitze  ausgozogen. 

Die  Liinge  des  MUnnchens  betragt  28,  die  Breite  1^'"'" ;  die  Papilleu  am  Schwanzendc  stehen 
eehr  dicht  mid  aind  zehr  zahlreich. 

fp  42J.     Das  Weibohen  hat  eine  Liinge  von  57  und  ein<^  Breite  von  2  mm. 

Die  Eior  sind  kugelrnnd;  sie  haben  eine  hyaline,  von  dem  Dotter  weit  abstehende  HUlle  und 
etsen  Darchmeoser  von  0.06°"^. 
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Die  bekannten  Formen,  welcher  hier  iu  Frage  komiueu  konnten,  sind  Aacaria  o§cHlata, 
und  similia  welche  von  dieser  Form  darcbauH  vcr8chio<len  Bind,  wie  ans  Krabbe's  neaettor  (1828) 
DarstelluDg  der  in  Kobben  und  Walen  gefiindenca  Ascaris-Arten  ersiohtliob  ist. 

No  Other  original  observations  bave  been  made  upon  this  parasite. 

B.  Tho  ventro-lateral  lipe,  said  to  boar  a  xiapilla  aruiod  with  6  to  7  small  tevth  [=deutigerou8  ridge « 
a  bilobed  projeotiouf]. 

6.  ASCARIS  KtfKBNTHALn  Cobb,  1888.    8p.  Inq. 

(FigH.5S-lM.) 

7 1809,  Aacarii  nmplex  Rudolphi,  see  page  121. 

1888,  Ascaria  KUkenthalii  CoBis,  JeDaiscbe  Zeitschr.  f.  Naturw.,  XXIII  (n.  F.  XVI),  i,  Dec.  8,lS88)f|b 
44-69,  pis.  Ill,  figs.  1-11,  IV,  12-30.— Cobb,  1889,  Archiv  f.  Naturg.,  55  Jhg.,  I,  pp.  149-158^ 
pi.  VII,  ligs.  4-6.— Stossicii,  1896,  Holl.  Soo.  adriatica  Sol.  oat.,  XVII,  p.  53. 

1894;  Aacaria  KUkenthalii  Cobb,  as  probable  synoDym  of  A,  aimplex  Rad.,  JXgkrskiOld,  Zool.  Jahrb^ 
VII,  pp.  474-476. 

Diagnosis. — Inttirniediate  lips  abscut;  lateral  cervical  alae  absent;  head  (male)  scarcely  0.33"* 
broad,  lips  of  nearly  e([nal  size;  lobes  not  mentioned;  dentigerons  ridge  not  mentioned,  bntoae 
papilla  on  ea<;h  ventro-lateral  lip  said  to  bear  t<^ctb ;  dorsal  lip  bears  a  symmetrioal  pair  of  papillate 
the  ventro-lateral  lips  said  to  poHuess  3  papillae  i^ch;  an  upper  one  [doable  lobed  projection f]  with 
6  to  7  teeth,  a  lower  one  on  which  no  teeth  were  viHible,  and  a  very  small  one  about  in  the  middleof 
the  inner  side;  cervical  papillae  1"""  from  the  head.  Excretory  organ  dischargee  between  tbs 
ventro-lateral  lipH.  Body  attenuated  toward  both  extremities.  Transverse  caticnlar  bands  30  n. 
Oesophagus  composed  of  two  portions;  anterior  portion  5"'"*  long  by  1™™  in  diameter  (distal  end); 
posterior  portion  2  to  2.5™"^  long,  generally  sigmoid;  caeca  apparently  absent. 

Male :  70  to  90^*""  long  by  2  to  3"»"  thick ;  tail  with  lateral  alae;  7  to  8  pairs  of  postanal  papillae; 
1  to  4  near  the  tip;  5  to  8  near  tho  cloaca,  of  which  6  and  7  are  double;  about  90  pairs  of  praeansl 
papillae  extending  about  10"'°'  forward  from  tip  of  tail;  of  these  6  to  10  pairs  of  short  papillae  lie 
antero-lateral  of  the  cloaca;  then  follows  cephalad  on  eiich  side  a  row  of  longer  papillae;  apparentlj 
two  median  papillae  immediately  in  front  of  the  cloaca;  left  sjdculum  (2.3*"'")  slightly  larger  than 
the  right  (1.7"""). 

Female:  80  to  100'"'"  long  with  maximum  breadth  of  2.5'"'*';  vulva  a  little  anterior  to  niiddJeof 
the  body.     Kggs  reach  the  morula  stage  in  the  uterus. 

Habitat:   Stomach  of  marine  animals. 


HoHt. 

Ailvont    H;iy,    AVest 
Spit7.bern«!ii. 

Collector. 
Kiikeiithul  ...... . 

Authority. 

I^flithinajftfriut  Uiicos , . . . . . ........ 

Cobb,  1888,  p.  44 ;  1889,  p.  149. 
Stotisich,  189ti,  p.  53. 

'  l'IutC4i  barhata 

HiSTOUicAL,  Keview. — This  species  was  described  by  Cobb,  but  Jjigerski«ld 
thinks  it  probably  identical  with  .1.  itimpltw.  In  detail  the  history  of  the  species  is  as 
follows: 

Affvaris  KukciUhaUi^  collected  by  Kiikeiitlial,  August,  1886,  from  the  sioiuacbof 
liebuja  leucaa  (  Ihlphinapterus  leucatt)  in  the  Advent  Hay  (West  Spitzbergen), was 
described  as  a  new  species  by  Cobb  (1888,  pp.  44-50).  While  his  anatomical  discus- 
sion is  excellent,  he  omits  some  (extremely  important  points  of  systematic  value; 
apparently  he  was  not  acquainted  with  Krabbe's  work  upon  the  panisites  from  tUis 
host. 

He  d<»scribes  the  male  (fig.  58)  as  70  to  90"""  long,  by  2  to  3"""  broad:  head 
.•w'^ircely  0.:5;V""'  broad;  body  attenuate  anteriorly,  and  very  slightly  i>oiuted  im- 
Urrioily;  tail  is  curved  and  provided  with  a  bursa;  the  papillae  are  figured  (fig.  61) 
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tkgxee  to  a  great  extent  with  tlio  |mpilUie  ti^iirecl  by  Knibbe  for  ,1.  aimpiej-;  tli«re 

four  pairs  near  the  tip  of  tlio  tail,  three  other  \niiYn  closely  posterior  to  doaea,  an 

jgular  row  of  8iiiii>le  papillae  oe  eaeh  side  aiitero  lateral  to  eloaca,  and  a  row  of 

iger  papillae  anterior  to  these;  une  larger  and  one  suiall  papilhi  appear  to  be  present 

xlxv^  median  line  immediately  ant erioi"  to  the  eloaca;  in  all   about  100  papillae  are 

Pesent  on  each  aide,  extending  about  lU""^'  forward  from  ti^*  of  taiL     The  eutienlar 

\i^\\^^  measure  30  ; ,    Tlie  left  spicule  (i'.:i"'"')  is  slightly  larger  than  the  right  (1,7"""). 

iT\ie  dorsal  lip  (^g,  62)  bears  iu  the  niidtlle  a  synrmetrical  pair  of  papillae  (evidently 

jinlouUelobed  projei'tion);  the  ventrolateral  lips  apparently  possess  three  papillae 

twill  an  npiver  one  with  Ct  to  T  small  teeth  (iwjssibJy  antither  donblehtbed  |U"ojectian), 

a  lower  one  on  whirh  no  teeth  were  visible,  and  about  in  the  niiddh^  of  the  inner  side 

ft  third  of  very  sundl  dimensions. 


*tfm 


.♦I 


Fig.  60. 


mi 


Ftj:,mi.  Fig.  01. 

rjUt^  female  (fi^.  (i3)  is  deseribed  as  80  to  KMJ"""  long,  with  a  iDaxininm  breadth  of 
M,  t\^e  vulva  is  fiveeleventhsof  the  length  of  the  body  from  tlie  anterior  extremity 
%\XV  ftuterior  to  the  middle  of  the  body) ;  the  vagiiui  measures  10"""  long,  the  bit^orn 
IVj^is -^*""%  the  receptacula  seminis  10"^'";  the  ovaries  L^IO  to210"'",  the  entire  female 
j^niiAl  iTgauH  thus  lieiu^^  about  three  times  as  long  as  the  worm.  Eggs  reach  the 
ji0rub8t3igoiji  the  uterus. 

Tire  Oesophagus  (fig.  04)  is  divided  iutu  two  iMU'tious;  an  anterior  part  iV*'"'  long 
V  I"""  ill  diameter  (at  posterior  end),  and  a  posterior  portion  li  to  2.0"*'''  long, 
^  !^itnnoid.     The  intestine  has  three  rows  of  V-shaped  eellular  bodies,  sueh  as 
n>W  (1894)  described   for   .1.  simpler.      Intestinal  eaeea   are  apparently  not 
Tlie  (jab-intestinal  glands  (baclc  of  the  (oesophagus)  measure  0.0"'"'  bnjad  by 
" ""  long.     The  sub  oesophageal  i^xeretary  orgaus  are  2""'*  bniad  and  extend 
L^irrmii  tiie  middle  of  tlie  bmly.    The  eervieal  papillae  are  situated  I'""'  tVoni  the  head. 
594T^PT  :i It) 
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Gobb's  second  (1889,  pp.  149, 150)  article  is  for  the  most  part  a  reprint  of  page         ±i 
of  his  first  article. 

JiigerskiCild  (1894,  pp.  474-476)  calls  attention  to  the  resemblance  of  A .  Kukentha.  J%i 
to  A.  Himplex;  he  inclines  decidedly  to  the  view  that  the  two  forms  are  identical,  b^  at 
in  the  absence  of  specimens  of  A.  KuJcentheUii  for  comparison  he  reserves  jndgme^rz&t:. 
Stossich  (1896,  p.  53)  cites  A.  KUJcenthaln  as  a  distinct  species,  gives  a  condens*^^ 
diagnosis  taken  from  Gobb's  description,  and  adds  Phoca  harbata  as  a  host.  This  ncE^^* 
host,  for  which  Stossich  does  not  give  his  authority,  is  probably  an  error,  and  migrlit 
have  occurred  while  referring  to  Gobb's  second  article. 

From  the  above  review  it  will  be  clear  that  A.  KUkenthalii  bears  a  close  res^si^. 
blance  to  A.  simplex;  we  agree  with  Jagerskiold  that  the  two  forms  are  probata  1^ 
identical;  in  fact,  we  think  there  can  be  scarcely  any  donbt  regarding  this  poimm^ 
Gobb^s  median  symmetrical  papilhi)  of  the  dorsal  lip  woald  corre8X)ond  to  the  sn^s^H 
anterior  bilobed  projection  of  A.  nimplex^  as  his  figure  (see  fig.  62) shows;  the  anr^.^^ 
papilla  of  each  ventral  lip  would  correspond  to  dentigerous  ridge  of  the  ventral  lip^     ^f 


Pig.  63. 


Fig.«4. 


A.  simplex;  the  other  essential  characters  are  practically  the  same  in  both  forms.    Nc^ 
having  specimens  of  either  A,  simplex  or  A,  KUkenthalii^  however,  we  follow  Jiigerskiol^^^ 
ill  retaining  the  s])ecies  as  distinct,  hoping  that  the  originals  of  A.  KUkenthalii  may  I 
found  and  reexamined. 


C.  Data  concerning  tlio  (leiitigrronB  ridge  wanting. 

7.  A8CARI8  SIMILIS,  Baird,  1853.    Sp.  inq. 

(Fig8.r>r>-69.) 

1853,  Ascarifi  similis,  Baird,  Catulogne  £utozoa  Brit.  Mus.,  p.  19,pl.  I,  figs.  la-d. — Baikd,  1853,  Proc.  Zool. 
Soc.  Loudon,  Part  XXI,  p.  18.— Baird,  1855,  Ann.  and  Mag.  Nat.  Hist.,  2  ser.,  XV,  pp.  69,  70.— 
DiEsiNG,  1860,  Sitxungsbor.  Akad.  Wisa.  Wien,  XLII,  no.  28,  p.  656.— VoN  Linstow,  1878^ 
Compcudiuin  der  lloliuinthologie,  p.  44. — Stossich,  1896,  Boll.  Soc.  adriatioa  Set.  nat.  Trieste, 
XVII,  p.  63. 

Diagnosis. — Intermediuti)  lips  absent;  lips  of  about  e(|ual  size,  slightly  projecting  beyond  tlM 
iiiur^iu;  dentigeroiiH  ridge(f);  body  attenuated  more  toward  anterior  than  toward  posterior  extrem- 
ity, which  is  thick,  round,  and  obtuse;  wing  extending  along  the  whole  length  and  becoming  thicker 
and  stron^ifer  at  inferior  extremity;  cuticle  with  fine  transverse  stria*. 

Male  (female?):  About  50"""  long  by  2'^'"  broad;  straight  to  within  a  short  distauce  of  tail, 
which  is  iutlected;  of  a  whitish  color. 
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"emult?  (niitlef):  About  37"""  loog  Uy  1.5"""  Urtmd;  BpLrulIy  twiatcd  in  many  ron volution h;  of 
"IC'olive  color. 
T>l»t»s:  In  Briti.sh  Mnaeiiui. 
f  Tuliitat :  »Stoiimeb  of  lutiriiic^  niariimuls. 


Host. 


iMCMhif, 


•CHI, gonJ  »p.f.. .........   Anfjifvtio. 


Colter  tor. 


Autlioriljr. 


(r) 


Jiiiinl,  ISSii,  p.  li. 


Fig.  *M 


Fig  e«. 


Fig.  07, 


Fig.Ot. 


Fig.  eft. 


Historical  bevikw, — This  form  wan  dencribetl  by  Bjiircl  in  185:i,  and  has  not 
a  found  or  exiimine^l  «ince  tliat  tijiie.  Professor  Bell  writes  to  n-s  that  the  types 
in  very  poor  condition.     Bainrs  (1853,  p.  19)  original  diagnosis  reads  as  follows— 

AOARIS  SIMILIS,  Bsird. 

I  length  nf  mall*  2  inches,  breadth  I  line*  Length  of  female  1^  lucheH,  breailth  threo^fourthn  ofa  line, 
j^tiUnor  portion  nmcb  narrower  tlmn  iio?*tiTitii*.  Head  Hmall,  rnoutb  with  tlirea  Buiall  vjilvea  Hlightly 
«toifcl*iitl  beyond  the  nirtr^^iti.  lail  roiiudod^  thick,  <il»tUHe.  ForiiJile?*  s|iir!ill y  twiated  in  msmy  cun- 
^(i\itl^tia«,  i>f  ft  dark-olivo  e»iIor.  >t:ib<  titraigbt  to  within  a  nhort  di»^|jinee  of  tail,  wbirb  in  itiilectod; 
I  o(  II  whitiih  color,  Skin  loiiiutely  aod  liiiely  ati  iati^tl  ibcrosH.  Wing  extruding  abitijir  tho  whob'  kMigth 
nuilbeouuriiLj;  thicker  and  Htronger  ni  inferior  cxtroniity.  Uiftern  from  preceding  Hpt^cit'S  (.1.  nHCiilata) 
\n  b&'fiitij;  the  wing  stronger  and  tbi(  ki?ir  iit  inferior  e\:tremity,  in  having  the  head  and  month  linmllor, 
aodhiivin^  the  «kin  tinely  ^triated  across. 

Hsibitut:  St«:»niach  of  a  8eu!  from  Antaretic  r*'gioii8. 

Oilleclecl  ilurtug  the  late  Antarctic  ex[>«dition.     Pre*ieuted  by  the  Admiralty. 

BamPs  figures  show  that  the  intermediate  lips  are  absent;  liis  fi-;nire  Ifl,  of  a  sup- 
poMxi  nml(?,  IS  probably  a  femaley  while  lL\of  a  supposed  female^  is  probably  a  male. 
Ill  bin  second  paper  Baird  ( IH,!"?,  p.  18)  repeats  his  original  diagnosis,  with  some  slight 
wrki  cbanges.  Tiie  diagnosis  in  his  third  paper  ( 1855,  pp.  09,  70)  is  a  reprint  of  the 
dittgntwis  given  in  tlje  second  papen 

Neitlier  Diesing  (1800,  p.  650),  von  Linstow  (1878,  p,44),  nor  Stossich  {1896,  p,  03} 
•Jdaiiy  original  observations* 

8   ASCAHIS  HALICOHIS  Ow«o  In  Baira,  1859. 

(Fig.H.  7tV75,) 

B),  A»mru  kaUthorh   Owkn,  Catalogue  of  the  Physiological  Serien  of  Coniiiarativc  Anatomy, 
Mniciiim  of  the  Conege  of  Siirgeone,  p.  121,  London.     NoineD  undum,     (Quoted  from  Ilurrd, 
11641.} 
|f\ f BCppell,  Abhandb  Senkenberg.  Mnaenm,  I,  p.  106. 

^^dmaridi^Jt'*  in  IHigong  Owf.n,  Proc  Zool.  Soe.  Loudon,  Part  VI,  p.  30. 

^'jMflTM  of  a  Dugoug/'  Owkn:,  Art.  Entoz<j»,  Todd's  Cydopiedia  nf  Anatomy  and  Physiology, 

n,  p.  lae. 

f^Moati^  dugonia  D 1 1&81NG,  Sy sterna  llelmintbum,  II,  p«  UH.  Nomeu   nndum.  Hefera  to  RUppell^ 
1534. 
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1859,  A8oari$  halieharU  Baird,  Proc.  Zool.  Soc.  London,  Part  XXVII.pp.  148, 149,  pL  lvi,  figg.  ^  "ra  .^^d. 
Reprinted  without  figaree,  Baird,  1860,  Ann.  Nat.  Hist.,  3  ser.,  V,  No.  28,  April,  pp.  3^^^^:^2 
331.— DiRSiNO,  1860,  Sitzungaber.  k.  Akad.  Wiss.  Wien.,  XLII  (1860),  No.  28,  p.  662.— V^-^f^r*^ 
LiNSTOW,  1878,  Compehdium  der  Helminthologie,  p.  59. — C.  ]f  arona,  1889,  Ann.  Hub.  civ^r  .&  ^ 
StoHa  nat.  Genova,  2  ser.,  VII  (XXVII),  10  Got ,  pp.  751-761,  figs.  1-3,  pi.  xiii,  figs.  1-l^^i^,^ 
8T088ICH,  1896,  Boll.  Soc.  adriatica  Sci.  nat.  Trieste,  XVII,  p.  68. 

Diagnosis. — Intermediate  lips  and  lateral  cervical  alae  absent;  lips  of  nearly  equal  size,  ilii  ^m.  ^^j 
lip  slightly  broader  than  ventro-lateral  lips;  dentigerous  ridgef;  body  attenuated  toward  ]m^..^2^n^ 
extremities;  cuticle  with  fine  transverse  striae;  iutestinal  caecim  llm>n  long,  arises  about  VJ''^'^  ^^^ht-^diq 
month,  and  extends  cephalad  parallel  to  oesophagus. 

Male:  85  to  115"*™  long;  tail  in  a  spiral;  caudal  papillae  symmetrical,  one  pair  postanal,  near  "^])« 
cloaca,  four  pairs  praeanal ;  spicules  very  short. 

Female:  85  to  144'""'  long,  with  maxium  diameter  of  3.5™"*;  vulva  about  two-thirds  the  lar-^  T^**? 
from  the  anterior  extremity  (Baird),  one-third  the  length  from  the  anterior  extremity  (Parona);  ^^^^m 
segment  to  morula  in  the  uterus. 

Types:  In  British  Museum. 

Habitat :  Stomach  of  Dugongs. 


Ho«t. 


Locality.  Collector.  I  Authority. 


I 

Ihigong  dugon i  Penuig  . 

Dugongdugon {  Red  Sm. 

Ihigong dxtgon Aftsab.... 


1 

Owen ,  Oweii,1838,  p.  80. 

Rtippell I  Baird,1850,  pp.  148,149. 

Ragazsi '  Parona,  1889. 


Historical  review.— Accordiug  to  Haird  (1859,  p.  148),  Professor  Owen  3^    ^ 


1831  prepared  a  specimen  of  an  Ancarin  from  the  stomach  of  a  Dagong,  and  deposi^/o-^    ^ 
the  same  iu  the  museum  of  the  College  of  Surgeons,  London;  Baird  also  refers  to  thr*  ^^ 
Catalogue  of  the  Physiological  Series  of  Comparative  Anatomy,  which  was  Pi^^^^« 
lished  by  the  college  in  1833,  iu  a  way  which  leads  the  reader  to  assume  that  Owei^"^ 
named  the  species  A%mris  halicoris.    This  catalogue  is  not  at  our  disposal,  but  ^^^"^^L 
Baird  adds  (1859,  p.  149)  that  "A«cam  halieoriSj  though  named  long  ago,  has  never<^ 
been  fully  described  or  figured,^' it  may  safely  be  .assumed  that  Owen's  name  was  a -^^ 
nomen  nwdMm,and  hence  not  entitled  to  further  consideration. 

Biippell,  according  to  Baird,  *' found  the  same  species  of  worm  in  the  stomach  of'^ 
the  same  species  of  animal.  He  very  briefly  notices  this  in  describing  a  Dugong  which  ^^ 
he  found,  in  the  Red  Sea,"  but  merely  mentions  that  the  entozoa  ^*were  found  in  a 
clustered  glandular  apparatus  in  the  stomach  and  were  5  inches  long."  His  descrip- 
tion of  the  Dugong  was  sent  in  a  letter  to  Dr.  Summering,  and  is  dated  from  the  island 
of  Dahalac,  on  the  Abyssinian  coast  of  the  Red  Sea,  in  the  month  of  January,  1832. 
This  pai)er  was  published  in  the  iirst  volume  of  the  Museum  Senckenbergianum,  in 
1834." 

Owen  (1838,  p.  30),  in  discussing  the  stomach  of  the  Dugong,  refers  to  his  speci- 
mens with  the  sentence:  "And  in  each  case  the  gland  was  infested  by  Ascaride^^  here- 
after to  be  described,  which  left  impressions  upon  the  spiral  membrane." 

Owen  (1839,  p.  136)  again  refers  to  this  parasite,  in  discussing  the  acx^essory 
glands  of  the  digestive  system  of  entozoa,  as  follows: 

The  second  example  of  au  accessory  digestive  gland  occurs  in  a  species  of  Asoaris  infesting  the 
stomach  of  the  Dugong.  Here  a  single  elongated  caecum  is  developed  from  the  intestine  at  a  distance 
of  half  an  inch  from  the  mouth,  and  is  continued  upward,  lyiug  by  the  side  of  the  beginning  (if  the 
intestine,  witli  its  blind  extremity  close  to  the  mouth;  from  tlie  position  where  the  secretion  of  this 
caecum  enters  the  intestine,  it  may  be  regarded  as  representing  arudimental  liver.  (See  the  Prepara- 
tion, No.  42i»A,  Mils.  Coll.  Surgeons,  Phys.  Catalogue,  p.  121.) 


f 
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RrainU  |IH46,  ji.  192)  simply"  mtnitioiis  tbe  wonuti  fonnfi  by  Riippell  and  Owen  in 
t  rjection  with  the  a^cadde^s  of  Steller's  sen  row. 
Later  Braudt  (18^4*J|  {k  IW)  brietiy  refers  to  these  ptirasites  as  follows: 

fti  ir«i]iTictu]or4«tornm  u««  doq  glandulaa  oftvo  et;  cluodeiiu  invonit  (Stt^llertis)  himbricus  laitdidoH 
fidea)  tnimerosos  <i  Iodi^os.  Simile  qui<l  ohserviirnnt  Ilnppolius  (Museum  Seiik«>ti!».,  I,  p.  KM)  H 
liuH  ( Zi>ol<»g.  proceed. J  F*.  VI,  p.  3<>)  in  HaliiH»rv. 

It  is  evidently  this  passage  n^KMi  whicL  tlie  citation  by  some  authors  of  the  oeeur- 
lof  .4.  hidkorh  in  fihtfthttt  Mftfifri  {=Iiifiiro*him<i!is  ffiifttg)  bus  been  baaed.     It  is 

r,  however,  that  frurn  tlit^  (lata  at  hand  there  is  no  justiliwititm  tor  assuininj^  that 
pe  |>arasires  from  the  two  hosts  are  identiraL 

Diesing  (1851,  p.  101)  next  t*ites  this  parasite  a«  '^Asraritt  Ihufonk  Biaudt''  iunoiifj 

species  inquirendae^vi^IiiVTiw^  to  the  articles  by  H.iipi>ell  and  Brandt  (lS4i»  and 
^9).    The  name  was  not  nsc^d  by  Hraudt;  it  is  to  all  purposes  a  nomvn  inidum,  as  the 

rTiptiou  reads  only  **Longit.  eorp*  5." 
From  a  nomenclatnnil  standpnint  the  parasite  was  not  described  until  1B59,  when 
(aird  (1850,  pp.  148^,  141),  ph  lvij  tigured  it,  and  i^ave  the  following  descn[)tion: 


ASOARIS  HAIiIOHORlS  Owen. 

Cjiprtt  DtiduiD.  epideriiiid©fitrk't*i  iiduurta;  os  liibii'^  mtuiidtitia,  porncti^^;  ruiput»,  in  utroqtieseznr 
Esireiflitatibiia  magia  attenmitis;  extn^niitiite  ciiiidali  brtni,  biubtiltitit.  niida. 
Long.  fMiiuu»i%  \\\  uuc;  iiiiiriw,  2|  inic. 

The  Ufidy  is  of  a  whitisix  color,  thit^kest  in  the  ceiit«ir,  gradnally  taperiuji^  tiM>a*!h  wxtrt^uiity,    Th« 
Wly  i«  strongly  strijiied  aeros^;  in  Ihu  fr^ninle,  apjiart^ntly  all  ita  length;  in  tb«  iiiiile,  ttl)  n^'arly 
ilUoiU  half  ifcu  iDch  frnni  ito  posterior  extri'tuity.     TbiH  hitler  portion  is  ^smoolli  m'  sli^rhtly  striatrd 
hsuglbwttyii.     lu  the  female  tbe  vaj^Ina  is  situated  itt  abi>tit  t  wu-tbirds  of  itsi  b-n^ytli  fmin  \\m  uiitcrinr 
tUremity.    The  apiciila  of  tbe  male  appusir  vt^ry  sliort.     Tbti  mleatinw,  aa  described  l»y  Professor 
HKu^htMia  caeonm  di'veb'ped  rrcnu  it  sit  tbe  di.staiiee  of  about  lialf  ati  itieii  fmrii  tlie  loniitb,  and  ia 
wmlinued  upward,  lying  by  its  nide,  and  terminfltiug  in  a  Idiiid  extruuiity  near  tbe  tuoutb.     Tbt* 
•ItwriinuiiB,  now  in  the  Uritisb  Musuuni,  are  sbortwr  tUaa  tlioso  noticed  by  Kiippell, 
iTbi*  (igaredt  will  t^xplaiti  tbin  structnrc.) 
In  the  «H»1  lection  of  the  Britinb  Mnseum. 

liah-d-^  (1860j  pp.  329-331)  second  article  is  [iractically  a  reprint  of  his  first  dis- 
mm\  (1859). 

Diesing's  (1860,  p.  662)  diagnosis  la  based  npon  BairdV(lS51>)  description;  8tos- 
iwli  i;l8&(l,  p JJ8)  give^  a  citation  of  this  worm  by  Diesing  (IHlil,  Sitznngsber.  k.  Akud, 
Wii)8.Wien,  XLYII,  p.  277),  bnt  we  have  been  unable  to  verify  the  reference. 

V*m  Linstow  (1878,  p.  59)  gives  both  Ifaiirnre  cefuvea  and  RJtiftina  Hkileri  as  har- 
I^Hiiig  A,  fmlicoHSy  bnt  doe^  not  cite  his  authority  for  tbe  latter  host. 

I'mtina  (1889)  apiicars  to  be  the  next  to  discuss  Anrartft  ht(lirori,s.     Tic  studied 
*I«cimeiiH  ot  asearitles  collected  by  Vincezo  Kagazzi  in  two  Dugongs  (**llalicore  reta- 
^sTjin  Assab.     After  au  historical  review  of  the  parasite  he  describes  the  anatomy 
of  ftagazzi's  specimens,  the  description  ditferiug  in  some  particulars  from  the  diag* 
fiow.s  given  by  Baird.     According  to  Parona  the  leniales  measured  85  to  144"""  in 
ien/?tb;  with   a   maximum   diameter  of  3.5'^"";   the  males  measured  S5  to  115"""  in 
hngtlu    The  head  is  api»arently  without  intermediate  lips,  and  no  mention  is  made 
Jabial  dentition.    A  caecum   is  present  running   parallel  to  tlie  oesophagus,  as 
bed  by  Owen;  in  a  female  135"^'"  long  this  caecum  opens  into  tbe  intt'stirnd 
17'"*"  from  the  nioutli  and  nieasnred  11"'"' in  length.    The  vulva  was  about  on 


Parotiii,  Wbetber  Baud  aeclrtentally  mo^sured  from  tlie  t^iil  iiistetnl  of  the  lieaS 
do  not  ciireto  statii;  such  an  errur  would  be  possibks  but  hardly  pmbable.  Thut 
a  variiition  ii»  the  positjou  of  the  vulva  would  occur,  seems  improbable.  The  va, 
ciiiial  uicaHuied  tiX*«""  iu  leu^tb^  tbe  double  uteri  *J1)""^'.  ^ 

Baird  described  tbe  cuticle  of  the  female  as  tntusveraelyfitnateel  the  eriHrJ| 
ot  the  body,  while  tbe  striae  of  tbe  male  extended  only  to  witbiu  half  an  inch  o 
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^md  of  the  tnil;  Paroiia,  «*n  the  other  baud,  fouiul  the  Btriation  of  the  male  present  ou 
the  tail  ue  well  as  on  the  other  portions  of  the  body* 

tr«f(»rtiujately  ramiia'a  fi^iiren  of  the  tail  of  the  male  are  rather  iiusatisfm-tory. 
Be  states  that  the  tail  is  spirally  wound;  that  the  spicules  are  siiort,  not  protruding 
more  than  2"'"',  and  that  live  symmetrical  i>aira  of  papillae  are  present.  Judging 
Irom  biB  figure^  four  pairs  of  these  papillae  are  praeanal  and  one  pair  postanal. 


Ptg.  74. 


Fij;.  75, 


StosaJch  (1890,  p.  63)  places  Ascaris  halicoru  among  the  doubtful  species;  his  diag 

iirtsis  18  evidently  based  upon  Parona's  work,  and  he  cites  both  UaUcvre  indka  and 
Rhytina  itMUri  as  hosts* 
11.  Iii^«srittecliatc5  hps  pn^netit. 

9.  ASCARIS  OSCULATA  Hmlalphi,  1802,  dot.  Bchiioider,  1866. 
(FJgH,  76-92.) 

Mcaris  QHcnlitta  RLirMvr.PHi,  Arcli,  f.  ZckiI.  and  Zmitomie,  II,  u,  ^ip.  14,  15.— Kcoom-jii,  1809^ 
Euto^ooTiiui  hiet.  ut*t.,  IIj  i,  pp.  1H5-1S6. — RUDOLnii,  1819,  Entnzoonim  aynopsiSj  pp,  39, 
651'6.jl*,— Bklunluiam,  1844,  Ann,  and  Ma|?.  Nnt.  Hiet.,  XIII,  p.  IbU— iHrJAJtiHN,  1845,  Hist, 
nat.  de«  HelaiiotheB,  p.  164."Diesin4j,  1851,  isyittt^iiia  heliiiiiithmn,  II,  p.  169.— liAiRh,  IS5S, 
Cut  Entoz.  Brit.  Mus.,  p.  18.— Bastain,  1866,  Pliil.  TraD§,  IL  Soo.  London.  CLV- 1,  pp.5l5-<>38, 
[il.  XXVI,  tigB.  *>-12. 

f  IS()3,  FuMaria  ottculaia  (HuDOLPHi,  1802)«  Zbdeu^  AnlPittiDg  z,  Natarg.  Eingeweidew.^  p.  106* 
l>*e6,  Amc^Ht  oBcvlafa  Ki  holph!.  1802,  of  Schnkiijeu,  Moii(>|fr;iplii€>  d.  Neniatoden,  p.  44,  with  il^.f  pi.  i^ 
fig.  13. — Khauhk^  1H7H,  Overeigt  K.  Dansk©  VideDskab.  SjelskuhH  ForhauiL,  p.  45,  p!.  i,  lig,  I. — 
CoB0OLL>j  1879,  Parasites,  pp.  3i:i,  314.  figs.  59a- b.— Vox  LixNstoh,  18H0,  Arcli.  f.  Natnrg., 
46  Jhg..  I,  pp.  44,  45. —VON  Makkn/kllkr  (1882-83),  Intermtt.  P*>Iarfor8C"li,  Wifii.,  p,  18.— 
KBfiftiNG,  188-1,  Sltziiiigaber.  tiosrllecii.  uatiiiT,  Freumie  Berlin,  no,  4.  p,  5!*,— Brai?N  flHDlj, 
Arch.  d.  Fr.  Natnrg.  i,  M.,  p.  110.— JXtiKKSKHHJ*  { ISWA),  AkntU'm.  Af  handl,  Storkhidin,  pp.  10- 
16,  pU.  II,  tig.  12.  IV,  35,  V,  31 L— Von  Linstow.  1H*i2,  Jalir.  Hamb.  wIsh.  AnHt'ilt^n,  1,\,  2,  pp, 
8^9,  pi.  II.  ligs.  IN16.— ,Ia«;ehskhh.d,  1894,  ZooL  Jahtb.  VI 1,  pp.  457-40,  pli*.  XXV,  lig.  12, 
XX VII,  35,  36,  XX VIII,  38.— Vqn  Linst<iw,  1895,  Anliiv.  f,  niikr.  Anat.,  XLIV,  pp,  528-.5:il, 
pi.  XXXI.  figs.  1-14.— Stossicii,  18!f6,  Boll.  Hoc.  ardiatici  Sci.  nat,  Trieatti,  XVll,  pp,  37-38. 

Diagnosis. — liiteruiediate  lipa  present;  lateral  cmvical  alat^  abaent;  lip»  largi^,  uf  nboiit  ('(pial 
«*^  ^Hh  riD  inner  lateral  dentate  iirojection,  bat  witlmnt  «lenti«ji?rqna  ridge,  Iinnit'diiLtrly  b:(ck  of 
tWb^wid  for  about  0. i:i"*"',  tlir  anterior  border  *if  the  eatih  riititnilar  ring  covers  the  posterior  bordi'r 
ut  iV  Tiai4  iniin*  diately  in  front;  beyond  thiH  jteouliarly  formed  ditTerentiation  the  postinior  m;irgin 
ol  »?»t'li  fiitii'olar  ring  covi-ra  tbe  ant-iTior  niargiu  of  tlie  Ufxt  ring.  CittiiMilur  l»»ndH  H  n  broad 
wilbfini  liner  atriatioii.  Oeaophagns  composed  of  two  portions ;  distal  portion  genorally  witli  raecal 
»|)peo<lkge;  oesophageal  and  intestinal  caeca  present, 

^ile:  34  to  70"""  long  by  1.5"*'"  in  diametor;  tail  hooked  or  <  urled  ventrally,  witb  narrow  or 
l»w«di*r ftlae ;  S  to  11  X'airw  of  poatanal  papillae;  of  Ihese  1  to  4  are  near  the  tip;  one  iiair  of  ilonbli* 
papilla*  aud  several  (3  or  more)  pairs  af  single  papillae  nearer  th**  eloaca;  30  or  more  pairs  of 
praearitl  papillae  arranged  on  <*aeh  side  somen  hat  irregularly  or  in  two  rows;  wpicnles  e<jiial  3*7""" 
<ton  Udstow  ►,  6  to  8"""  (Stiles  aud  Hassall )  long. 
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Female:  40  to  80™"*  long  by  1.5  to  2'"'"  in  diameter;  vulva  on  a  prominent  tranAver»e  ridge  ^ 
one-third  the  distance  Arom  the  anterior  end.  Eggs  spherical,  67  to  83 /i  segmenting  to  the  iis< 
stage  in  the  nterns. 

Habitat :  Stomach  of  marine  mammals. 


i.Y>out 


Host. 


Locality. 


Oyatophora  eristata Greenland 

Erignathus  barbatua ,  Iceland 

Engnathtu  barlMUus !  Bafflna  Bay 

Eriffnathus  barbatut I  Greenland' 

Erignathua  barbatui Specimens  flrom  Vienna 

MiMeum. 

Eumetopia»  tUUeri 

Haliehoertu  grypus 

Haliehoertu  gfypus 


JIaUehoertugrypua . . . 
Monachtu  dCbiventer. 

Monaehut  tUbivanter. 

Odobentu  roantarua . . 

OtariajtUnUa 

Phoca/oetida 


Phoca  gro€nlandiea . . 
Phoca  groenlandiea  . 
Phoea  groerUandiea  . 
Phoca  groenlandica  . 
Pkoca  groenlandica  . 


Bering  Sea. 


SDecimens    ftom    Kiel 

Museum. 

Riigen..: 

Specimens    in    Vienna 

Museum. 
Specimens  from  Vienna 

Museum. 

Greenland 

Patagonia 

Specimens    in    Greifs* 

wald  Museum. 


Greenland . 
Iceland 


Greenland . 


Phoca  groenlandica Specimens  from  Vienna 

I      Museum. 

Phoca  pantherina Greenland 

Phoea  patUherina ;  Specimens  from  Vienna 

Museum. 
Greifswald 


Phoca  vittUina. 
Phoea  vitulina 
Phoca  vitulitM 
Phoea  vittUina 


Phoea  vitulina  . 
Phoea  vitulina  . 


Slenorhynehua  leptonyx. 


Seal.  gen.  ?,  sp.  f . 
Seal,  gen.  f,  sp.  f  . 
Seal,  gen.  ?,  sp.  f  . 


(?) 


Specimens  of  collection 
of  Siebold,  British 
Museum. 

Oresund 

Specimens  from  Vienna 
Museum. 

Antarctic,  Sonth  Geor- 
gia Land. 

Faroe , 

Iceland 

Greenland 


Collector. 


Olrik 

Thieneroann . 
Dr.Leach.... 
Olrik 


Lucas,  1896 . 
Creplin 


Kehring . 


Olrik  . 


(?) 


Bremser 

Gieseke 

Thienemann . 


Authority. 


Krabbe,1878,p.45. 

Diesing.  1851.  p.  160. 

Baird,  1853,  p.  18. 

Krabbe,  1878,  p.  45. 

Stiles  and  Hassall,  1H99.  p.  1.^7. 


99,  ja.  la 

Diesing,  1851,  p.  160;   Krabbe, 
.45. 


Vahi,' '  Meiroh.*  'Olriki  1 
Pfaff. 


Gieseke. 


Rndolphi . . 
WewetEor . 
Bakker.... 


Kinckowstrom  . 


Hamburg  Museum  . 


Miiller 

Steincke... 
Jorgensen  . 


Stiles  and  Hassall.  1899,  p.  158. 
Hei 

L£i'stow,1880.p.44 

Kehring,  1884,  p.  59. 
Diesing,  1851,  p.  169. 

Stiles  and  Hasaall,  1899,  p.  157. 

Krabbe,1878.p.45. 
Parona,  catalogue  MS. 
Dieeing,  1851,  p.  169. 

Rndolphi.  1819.  p.  651. 
Diesing,  1851,  p.  169. 
Dieeing,  1851,  p.  160. 
Schneider,  1868,  p.  44. 
Krabbe,  1878,  p.  45. 

Stiles  and  Hassall.  1899.  p.  158. 

Dieeing.  1851,  p.  160. 

Stiles  and  HasAall,  1899.  p.  157. 

Rudolphi,  1809,  p.  135 ;  1819.  p.  53. 
Rudolphi,  1809,  p.  135. 
Rndolphi,  1819,  p.  651.  ^ 

Bellingham,  1844,  p.  160;  Baird,  1833,    ^ 
p.  18. 

Jiigerskiold.  1804.  p.  457. 
Stfles  and  Hassall,  1809.  p.  157. 

Linstow,  1893,  p.  80. 

Krabbe.  1878,  p.  45. 
Do. 
Do. 


Summary. — This  worm,  found  in  the  stomach  of  the  sea  lion  of  Bering  Sea,  is  iden- 
tical with  the  form  described  by  Rudolphi  in  1802,  as  defined  by  Schneider  in  1866.  It 
is  also  found  in  Iceland,  (xreenlaud,  and  elsewhere.     In  detail  its  history  is  as  follows: 

Historical  review.— Rudolphi  (1802,  pp.  14,  15)  was  evidently  the  first  to 
describe  Ascaris  osculata;  his  article  is  not  at  our  disposal  at  i)resent.  The  following 
year  Zeder  (1803,  p.  105)  placed  Rudolphi's  sjiecies  in  the  genus  Fusaria,  giving  the 
following  short  diagnosis,  tiiken  from  Rudolphi: 

Osculata  Fusar.  capitis  corpore  augustioris  valvulis  orbicularibus  marginatis,  cauda  breviasima 
acuta. 

Habitat  in  ventricnlo  ])hocae  vituliniie. 

Rudolphi  (1809,  p.  135, 136)  next  describes  the  worm  as  follows: 

7.  ASOARIS  OSOULATA.    R. 

Ascaris:  Capitis  ralrulia  orbicularihua  marginatis;  corpore  aequnli^  linea  laierali  non  exstanUt  canda 
acuta. 

Hab. :  Inter  ventriculi  Phocae  vitulinae  plicae  spocimina  complnra  Novembri  offendi. 

DeHcr.  Vermes  qiiinrpie  ad  decern  lineas  longi,  teuaes,  albi  nut  llavoscentes. 

Caput  rorporc  paruni  anj^ustius,  valvulis  tribus  orbicularibus  magnin,  distinotouiarginatis,  etsub 
vermis  motu  formam  mutantibun,  ut  cum  TaeDiarum  osculis  suctoriis  (unde  nomeu  triviale  desumsi) 
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lo^suid,  by  Hallas;  twice  in  Phoca  barhata  (=  Erignathus  barbatus)^  by  Olrik,  in 
Qfeeolaud;  three  times  in  Halichoerus  grypnitj  locality  not  given;  once  in  Oystophora 
crtstoM)  by  Olrik,  in  Greenland;  twice  in  Trichecus  ronmarus  (=  Odohenus  rosmartis), 
by  Olrik,  m  Greenland,  and  five  times  in  undetermined  seals,  on  Faroe,  by  MUUer; 
ledand,  by  Steincbe,  and  Greenland,  by  Jorgensen  and  Miiller.  As  many  as  200  to 
300  were  occasionally  found  in  a  single  seal,  the  proportion  of  males  to  females  being 
about  2:3. 

While  Schneider  gives  the  measurements  of  the  male  as  40"",  of  the  female  50"", 
Krabbe  found  the  males  attaining  60"",  the  females  80""  in  length.  He  was  unable 
to  observe  the  carmine  pigment  ring  mentioned  by  Schneider. 

Gobbold  (1879,  pp.  313,  314),  states  that  Ascaris  oHculuta  seems  to  be  present  in 
liillgrowii  seals  of  every  kind.  In  1862-1804  he  conducted  a  series  of  experiments 
with  the  eggs  of  this  worm,  rearing  embryos  both  in  salt  and  fresh  water,  but  the 
feeding  of  the  young  worms  to  various  animals  led  to  no  result.    He  watched  the 


Fig.  83. 


Fig.  84. 


Fig.  85. 


growth  of  the  embryos  until  they  had  acquired  well-marked  digestive  organs  and  a 
^gth  of  one  twenty-fifth  of  an  inch,  their  size  when  emerging  from  the  i5gg  shell  in 
^  water  having  been  about  one  one-hundred-and-fiftieth  of  an  inch  only.  His  figure 
<tf  the  female  shows  a  characteristic  prominent  transverse  ridge  at  the  position  of  the 
vnlva,  about  on  the  border  of  the  first  and  second  anterior  thirds  of  the  body. 

Von  Linstow  (1880,  pp.  44,  45)  records  the  same  species  from  the  stomach  of 
Bolichoerus  grypus  (Zool.  Sins.  Univ.,  of  Kiel,  No.  9).  His  observations  on  the  dorsal 
lip  differ  somewhat  from  Krabbe's,  as  he  found  the  margin  provided  with  teeth;  the 
iDonded  lateral  projections  belong  to  an  inner  layer  and  lie  in  the  same  plane  with 
tte  outer  surface. 

Yon  Marenzeller's  (1882-83,  p.  18)  article  is  not  at  our  disposal. 
Kebring  (1884,  p.  59)  states  that  he  found  numerous  specimens  in  a  TTalichoervfi 
diot  at  Goehren  (Riigen)  in  1882;  he  also  found  an  Ascaris  in  1884,  in  Halickoerus 
nP^;  the  parasites  were  not  determined  definitely,  but  Karsch  state<l  to  him  that 
ft<*y  were  closely  related  to  A.  ottvulata. 
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Von  Liustow  (1892,  p.  89)  records  Ascaris  osculata  from  stomach  of  Stenorhjf^ciiu 
leptonyxy  in  SiidGeorgien,  Antarctic  (Hamburg  Mnseam,  No.  15326).    The  c\xt\(%ubis 
regularly  striated  at  distances  of  7  to  8  /i;  the  cervical  papillae  are  situated  0.85'» 
from  the  anterior  end ;  the  lips  are  large  and  without  any  dentigerons  ridge;  the  Aorsa! 
lip  measures  externally  0.09 L'"'"  long  by  0.12'""'  broad,  and  on  its  inner  anterior  surface 
it  is  prolongeil  laterally  on  each  side  in  an  angular  projection.    Immediately  back  of 
the  lips  the  cuticle  possesses  deep  folds.    In  both  sexes  the  tail  is  couically  pointed. 
The  oesophagus  is  1/8.4  as  long  as  the  body.    Oesophageal  and  intestinal  caeca  are 
present.    The  males  attained  40°"°  in  length  by  1.5"^^  in  diameter;  spicules  equal  and 


Vifz.  86 

very  long  (3,7"'*");  tail  1/91  as  long  as  body;  caudal  bursa  present;  about  45  pairs  of 
caudal  papillae  are  present,  of  which  about  15  pairs  are  figured  as  postanal,  one  iiair 
of  large  double  papillae  being  present  about  halfway  between  the  cloca  and  tip  of  the 
tail.  The  females  attain  54"'"'  in  length  by  1.58"""  in  diameter;  the  vagina  is  situated 
about  one-third  the  length  from  the  head;  eggs  measure  83  by  67  //. 

Jiigerskicild's  (1893)  article  is  not  at  our  di8i)osal  at  present.  In  his  second  paper 
(1894,  pp.  457-403)  .Tiigerskiold  discusses  specimens  collected  by  Klinckowstrom  from 
the  nasal  cjivity  of  Phoca  vitulina  at  Oresund.  He  finds  the  vulva  siturited  one-third 
the  length  of  the  body  from  the  head,  and  describes  the  oesophagciil  and  intestinal 
caeca  as  present  [fi^,  83);  his  other  statements  are  chiefiy  regarding  the  microscopic 
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^^^latomy  and  histology  of  the  intestinal  tract  and  glands;  the  excretory  pore  is  found 
I  ^ioiely  back  of  the  ventral  intermediate  lip. 

Yon  LinBtow  (1895^  pp.  528-531)  contribates  an  histological  discussion  of  some 
r^OitioDs  of  the  worm;  he  believes  that  Bastain's  (1806)  specimens  were  probably 
-'^decipiens  rather  than  A.  osculata, 

Stossich  (ISOGy  pp.  37,  38)  gives  a  short  diagnosis  of  the  worm,  including  Ascaris 
kUasa  Cohh  (see  p.  Ill)  as  synonym. 

In  I^idy's  collection  we  find  a  bottle  (No.  259=U.S.N.M.,  No.  5051)  containing 
aematodes  with  the  label  ^'Ascaris  oscitlata,  Macrorhinus  angustirostriSj  Dr.  Chapman," 
rhich  we  cited  in  a  former  publication  (Stiles  &  Hassall,  1894,  p.  340.)    We  have  as 


r 
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jet  been  unable  to  find  where  Leidy  published  this  determination,  or  whether  he 
fmblished  it  at  all.  A  reexamination  of  the  parasite  has  resulted  in  changing  the 
determination  to  Ascaris  decipiens  (see  p.  112). 

Since  finishing  this  report  we  have  received  several  bottles  of  parasites  from  the 
Vienna  Mnseiim,  which  we  have  examined  with  the  following  results:  One  bottle 
labeled  ^^ Ascaris  osculata^  Phoca  barbafa^  contained  both  A,  osculata  (B.  A.  I.,  No. 
2S31)  and  A.  decipiens  (B.  A.  I.,  No.  2841).  One  bottle  with  label  '^Ascaru  osculata^ 
Pkoea  ritulina^  we  have  redetermined  as  A,  decipiens  (B.  A.  1.,  No.  2832).  A  bottle 
(B.  A.  I.,  No.  2833)  labeled  ^^Ascaris  osculata^  Leptonyx  monaclius^^  is  correctly 
determined.     A  bottle  (B.  A.  I.,  No.  2834)  labeled  ^^ Ascaris  osculata^  Phoca  pantherina^^ 


heavy  infectious.  One  lot  (tag  of  seal  coniinissiou  8l')  contiiiiied  botli  Asvaria  if^efpiS 
(U.S.N.M.,  No,  2822)  lunl  A.  o»cu!ata  {U.8,KM.,  No.  2767},  wliilt^  the  other  two  lu 
(tag  of  seal  eommiasiou  84^U.8.N.M.,  No,  2704,  and  tug  85=U,S,N,M.^  No,  2U 
apparently  eontained  only  Aaeitriii  oseulata. 

Our  determinutiou  of  these  worms  (tigs,  84,  85)  as  AHcaris  oscuiatn  is  based  up 
the  following  details: 

Intermediate  lips  present  (figs.  8tt,  87);  hps  witli  lateral  projections;  oesophagi 
and  iut<3stiiial  caeca  present j  cuticular  bauds  without  liner  striae;  cyticular  f^)! 
back  of  lips  {fig,  88).  ~ 


ARCARIS    OSCri.ATA. 

Male:  9  to  10  pairs  of  i>09timal  papillae  (lij?.  8^>),  of  wIik^Ii  I  to  1  are  uear  tbe  tip; 
1  -gmr  of  double  papillate  and  3  to  4  pairs  of  single  papillae  ueaier  the  cloaca;  spicules 
v-^jy  long,  0  to  8"'"\ 

Fenuile:  l*roininc»it  vidvular  ritl^e  about  on  bonier  between  tii\st  and  second 
anterior  thirds  of  body* 

As  the  species  is  quite  well  studied  froiu  a  systemati*^  stand  [mint,  we  will  not  give 
a  detailed  dist-ussion  of  tlie  worm  found  in  Bering  Sea,  Init  will  con  line  ourselves  to 
tbe  fnllowiug  stateun*ntH: 

Von  laiistow  uieutious  dce|i  rnticular  foldn  immefliately  Imck  of  the  lips.  These 
folds  which  are  viuy  pronijiient  in  our  spct-inieuH,  are  dne  to  the  arrangciurnt  of  I  he 
C4iticutar  bauds  (tig,  8H).  For  a  distjince  of  about  t>,l3"''"  hack  of  tlie  lips  the  anterior 
hoixlerof  e;U!h  baud  extends  for  some  distance  over  the  iKJsterior  border  of  the  baud 
itumnliately  iu  front  of  it,  while  on  the  rest  of  the  l)i>dy  the  posterior  bortler  of  each 
baiiil  exteuds  only  very  slightly  (»vcr  the  uuterior  border  of  the  band  immediately 
distjil  to  it.  The  portion  of  the  btfdy  to  which  the  lips  are  attached  m  thus  ditferen- 
IkM  into  a  peculiar  and  quite  eharjR-teriatic  manner.  On  the  body  the  cuticular 
blinds  are  abcmt  8  m  broad,  but  the  Jincr  intermediate  striation  is  lacking.  The  cervical 
;upiJl;ie  are  foaud  about  0.0" ""  from  the  head. 

We  find  considerable  variation  in  the  arrangement  of  the  caudal  i>ai>illae  in  the 
males,  luit  the  arrangeriM?T»t  of  ffmr  pairs  of  |>apillae  near  tlie  tip  of  the  tail  and  a  pair 
of  double  jKipiHae  between  these  aud  tlie  cloaca  appear  quite  constant. 

The  prominent  transverse  vulvular  ridge  figured  by  Cobbold  is  quite  characteristic. 
Te  aliso  find  that  the  eggs  (tJ8  to  72  /j)  segment  to  the  morula  stage  iu  the  uterus. 

10.  ASCAKIS  LOBULATA  Schneider.  1866. 

(FigH.  90-92.) 

j^lSldy  AtomrU  delphini  RcrM^Li'iii,  am'  pn^o  UV2. 

flSfaSp  Am€^iri*  lobutaiu  Kcunkujrh,  Mon%^niphi»^  tier  NoiiuifciMlnn,  ji,  li,  onM  fig.  ^  tafk-— Krabbk,  1878, 
Over«i^  K.  IhtUHke  \  i<ieii8k{itn  Srlakiibs  Forliaml,  1,  p,  47,  pi*  f,  (i;?.  2. — .1  MiEUSKiiii.o, 
18iU,  Zonl.  JahrlJilcli,  VII,  p.  157,  pi,  xwiir,  lij^.  37.— Btohsic  ii,  mm,  liolL  8oc.  ailrmtica 
Soi.  N»t,  Tri6«U%  XVII,  p.  ill 

DuuSNOSiS.— Iniennetliiitc  lip»  pretM'iit;  latenil  curvicjil  siliio  if;  lip«  eimibir  t^>  thtwo  uf  A.  uAtuhtttt, 
,  0tn»iiger;  tli6  anti-nor  lubi^s  of  iht^  ]nilpa  extcMid  into  \\w  latt^nil  p^oJ^H^tio^H;  fiitk-iiliir  striatitJiif 
apliSftgiis  «oiiipo§©ct  of  two  ptiitiiiJiH ;  posterior  portion  iinuMihtUy  short  in  proportion  to  anlt^rior 
[»rtJ«Jti ;  e>t*«ophftKoa^  J^i^d  iiitefltinai  ish^csi  j»resent.     Excrefciiry  orgim  sitnilar  tn  tbat  of  A.  ftncttiata. 
Mmle:  40'"°'  long;  tail  with  12  pairs  of  postaoal  papiUsio,  of  whicli  1  p;itr  la  f'onical  auil  lateral^  bat 
iTaJ^iii^  iQ  pcMltion;  It  2,  3  In  a  row  uear  tlo'  tip^  4  to  12  i  nebular ly  arraugeU  in  groupn  of  two  and 
|t]fefe«;   iiriMiiial  papillao  in  a  Hingki  row;  ^picalo^f 

Kein»l«:  50'^"*'  loDg;  v»i;iiiu  aljont  oae-fourth  the  lenglli  nf  tlu*  btxly  from  tlio  h«ad ;  of;>j;8f 
ll^bft^kt:  Iiit4.*8tiiial  tra<  t  of  tuariao  iiiatniijala. 


Ho«t. 


Locality. 


t;onector. 


I  fiouf^hly  Hh-i*r,  ueiir  Calnatte. I  BeUilmnlt  * 

I  SpecTiueua  lYnw  EopeuhAgtiD  l£tiM»um  u 


Authority. 


Sv'lmf^iilr^r,  1tf6«,p.A4. 

Kriiblw.  m78,  p.  4T. 

J  &g«n»k  luld ,  ^894.  p.407. 
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Historical  review. — For  the  history  of  Ascaris  delphini  see  page  1 62.   8cht  m  ^ider 
(1866,  p.  44)  originally  described  Ascaris  lobulata  with  the  foUowiDg  diagnosis: 
C.  Lippen  obue  Zahnleiste  tuit  Aurikeln  nnd  Zwisoheolippen. 

15.  Ascaris  lobulata  n.  sp.     c^  und  9  40"». 

Rinnc  tief.  Die  Spitze  des  Eckzabns  bildet  einen  rechten  Winkel.  Die  Loben  reicbcn  id  ^ 
Auriculae.  Vulvaf  Scbwanz  des  ^  leicbt  gekriiinnit,  auf  der  BancbBeite  glatt.  12  Papillen  hiif  ^ 
dem  After,  eine  an  unrrgelmuseiger  Stelle  mit  conisb  verliiogerter  Pulpa  seitlicb.  1,  2,  3hin^^ 
einander  uabe  an  der  8pit/o,  4-12  uiiregeluiassig  za  2  und  3  ueben  einaoderi  vor  deni  After  eine  Rei -^ 
Papillen. 

DelpkiniM  yangetiou$,    Crassuui. 


Fig.  90. 


Fig.  »I. 


Fig.  92. 


Krabbe  (1878,  p.  47)  examined  specimens  deposited  in  the  museum  of  the  Uni 
versity  of  Kopeiibagen;  they  were  collected  on  the  (ralathea  exi)edition  of  Profes 
Relnhardt  from  the  buccal  cavity  of  dolphins  of  the  Ganges  in  Hooghly  River  nc 
Calcutta.     The  lips  (fig.  91)  resemble  those  of  Ascaris  osculata^  but  are  more  strongl/^ 
built. 

Jjigerskiold  (1894,  p.  461)  examined  specimens  from  the  buccal  of  PUiinnisU 
gangetiea,  which  he  received  from  Levinsen,  of  the  Kopenhagen  Zoological  Museum. 
These  may  possibly  have  been  the  same  specimens  which  Krabbe  studied,  but 
.liigerskiiild  does  not  state  so.  He  found  the  vulva  6"""  from  the  head  in  a  female 
25"""  long.  The  excretory  organ  agrees  with  the  same  organ  in  A.  sjihiiUf/era  ^ui 
A.  osculata;  the  jmsterior  division  of  the  oesophagus  (fig.  92)  is  unusually  short,  and 
possesses  a  caecum;  the  intestinal  <*iiecum  is  also  present. 
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Male  long  de  79'"'",  large  de  2<"°>,  2;  partie  post^rieiire  eiiroulre  ot  mauie  de  donx  ailefiaii 
branes  latdrales,  (^troites,  soatenaes  par  huit  &  dix  papilles  h  la  face  ventrale;  deux  spiealei  iMdyau 
an  peu  arqiids,  lar^es  do  0'""',  04,  Tun  long  de  27™*",  I'autro  long  de  15'""*. 

Femelle  longne  de  70  ti  lOO"*"*,  large  de  2™"*,  k  2"'",  5,  h  ([aeue  conoTde  tr^s-ooarte ;  anas  h  0"**,  J 
de  rextr<^init<5 ;  vulve  Hitu<5e  en  avunt  dn  milieu  (h  25  on  40"*'"  do  la  t6te);  nt^ms  tren-ample,  long  ^ 
28  k  30""",  dirig<S  en  arri<>re,  commenvant  par  une  partie  presqae  tiliformo  (vagin),  longne  de  5  j^^**"* 
pniH  devenant  cylindrique,  large  de  1">"*,  8,  dans  nne  longueur  de  10  ik  17'"'",  et  se  diviflant  enfio  ^ 
deux  branches  parallMes  contigaes,  larges  de  1™"',  longnes  de  7  ii  10'""^,  qai  se  retn^cissent  iilaf*'^ 
pour  se  continuer  chacune  aveo  Tovidncte  et  Tovaire filiforme  correspondant,  dont  lesreplis  nombrei^^ 
occnpent  toute  la  partie  post^rieure  du  oor^Mi,  h  partir  de  la  valve;  csufs  globulonx,  lisses,  larges  ^ 
0""»,  041  ji  0"™,  043. 

Je  ddcris  ainsi  <le8  helminthes  assez  nombreux  de  la  collection  da  Mos^am  de  Paris,  ctiquet^ 
couinie  trouv<^«  par  M.  Dnssnmier  dans  un  dauphin,  no  5,  k  Touest  des  lies  Maldives,  en  1830,  et  je  S'^ 
doute  pas  qu'ils  ne  soient  identiques  avoc  ceux  que  Rudolphi  a  ddcrits  sons  ce  nicnie  nom  comc^^ 
trouv6s  dans  le  premier  estomac  d'nn  marsouin  ( Delphinus  pkooama). 

Van  Benedeu  (1870,  pp.  362, 3(>:3)  did  not  consider  Dujardin's  determinatiou  ^^ 
correct,  and  proposed  to  call  the  worms  A.  Dussumierii. 

Xo  one  appears  to  have  restadied  the  species  or  to  have  foand  it  again,  but  vc^ 
Linstow  (1888,  p.  3)  agrees  with  van  Beneden  that  the  determination  by  DujardL 
is  incorrect,  and  he  even  doubts  whether  the  worm  belongs  to  the  genns  A«oarC— 
Stossich  (1894,  p.  17),  on  the  other  hand,  accepts  Dcyardin's  determination  as  correc  -= 

In  the  absence  of  specimens  it  is  imi)ossible  to  give  a  definite  opinion  apon  th^ 
form,  but  we  incline  to  the  view  that  A.  Dussumierii  may  perhaps  be  identical  wit-^^ 
A.  iypica  and  that  Dujardin  made  an  error  in  his  decimals  in  the  length  of  the  spicalesr-' 

b.  Unidentifiable  forms. 

12.  A8CARI8  DELPHINI  Rudolphi,  1819. 

1801,  "Ascarides"  of  Lkbkck,  Neno  Schriften  Naturforsrh.     Freunde  Berlin,  III,  p.  281. 

1819,  Aacarin  delphini  Rudolphi,  Entozoorum  synopsis,  pp.  54,  296.     Refers  to  Lebec's  speoiinen«.-   « 

DujAKDiN,  1845,  Hist.  Nat.   Helminthes,  p.  221.— van  Bknedkn,   1870,  Bull.   Acad.  Ro^ci 

Belgiciue,  2  ser.,  XXIX,  p.  359. 
1851,   Asoaris  delphini  fjangetioi   Diksinc   as   synonym  sub  A.  simplex,  Systema  helminthnm,  II, 

lSo,=^Aiicari8  delphini  Rudolphi,  1819. 
f  1866,  Aacarie  lobulaia  Schneider,  see  p.  159. 
1878,  ^^Ascaris  simplex  Rud.,*'  vox  Linstow,  Comijeudium  dor  Helmiuthologie,  p.  60,  as  parasite 

riutanista  ganyetica. 

Diagnosis. — Over  an  inch  long. 

Habitat:  Mouth  and  stomach  of  dolphin  of  the  Ganges. 


Host. 
PlatanUta  gamjetica 


Locality. 
Near  Calcutta  . 


Collector. 
Lebeck  


Authority. 


Lebeck,  1801,  p.  281. 


Lebeck  (1801,  p.  281)  found  some  ascarides  in  a  specimen  of  ^^Delphinus  gangeiicus" 
(=Platani8ta  gangetica)  tiikeu  in  November,  1797,  near  Calcutta.  Begardiu^tho 
parasites  he  simply  states:  '' Sowolil  in  seinem  Muiide  als  Magen,  waren  vide 
lebendige  und  iiber  eiuen  Zoll  lange  Ascarides — L.  wie  aucli  im  letztern  Xellu-Komer.'* 

Rudolphi  (1819,  pp.  54-29G)  named  these  worms  Asearis  delphini^  but  did  not 
study  them;  he  8usi)ects  that  they  are  identical  with  Asearis  simplex,  Dujardin 
(1845,  p.  221)  simply  mentions  the  worms,  while  Diesing  (1851,  p.  155)  refers  them  to 
A,  simplex  under  the  trinomial  synonym  ^''Asearis  Delphini  gangetidj^^  while  van 
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.ent'ii«ii  (1870^  p.  350)  again  mverts  to  *'^#mrM  dflphini,^-  i^ithig  Lebeek's  reference 
|S  totljii  occurrence  of  parasUea  in  the  dolphin  of  UmijimgeH  Pltttaniiita  f^dntfetiea 
tfelphinun ifunyt'tivm).  Von  Liimt/ow  (1878,  p,  W)  cites  Am'ariH  simpler  ikti  piirasite  of 
^latftniHtn  fientfriim,  but  nndoubtetlly  he  refers  to  the  suiiposetl  Bynonyni  .4.  dvlphini, 
^tos^icb  (181M),  p.  17)  also  makes  A.  delphiHi  a  synonym  of  A,  ttimpltj-  and  cites 
^luiiinhta  as  bont. 

It  is  im[MissibIe  to  identify  tbis  worm,  but  Schneider  has  described  A.  iobuitttfi 
pom  tlie  same  Lost  (p<  150),  and  the  two  forms  may  possibly  be  ideutit^iil. 

13.  ASCARIS  RITTINAE  Diesiug,  1851. 

ITnl,  **L.iiuibrii;i  oaiulidi' nf  Stkllkk,  Nov.  CtunmrHt.  Acuil,  Stii,   Imp.   I'iitn>i>ol.,  1 1,  a<l  Ann.  IT^it, 

{>.  31L 
U46/*ificaride^''  of  Bhanot,  Bull.  rb.vsiro^MiOb.  Aiatl,  Imp.  Sci.  8t.  PeterHbour;;,  V\  p,  llfJ.    K«f©rs 

to  Steller***  Hpi^oimctift. 
t©l,  ii«ifM  rytinae  DiKSiXG*  Syutetria  belmiutliinn,  11^  p,  UMi.     Species  jiHinireiida;  refers  to  Bteller 

and  lirandt. 
llCl,  rlitnn«  rfeyliifiii'  Stelleriln  i^yminymy  ^  iHKf^iKH,  Syeleiua  boliniiitkum,  H,  p.  MH). 
I?7H,"  J if«ri»  rhtjtinar  Hhanut,"  iu  von  Linstow,  Couipeiidiutii  dt?i  Helmiiithologi©|  ij»59, — Stosbich, 

1«*6,  BalL  Soc.  adriatlc!a  Sci.  nat,  Trieato.  XVII,  p.  &J. 

DuiiNOfils. — Lrngtij  *i  ini'liCH. 

Uftltit»t;  Stouiy>Lli  and  dimdi-uuin  ttf  thi^  Koribem  oxtinct  sen  euw. 


Boat. 

Locality.                         Cc»UeoUir. 

Auttuirity. 

B«rinjr86» '  Stoller /....,, 

8t«ller,l75l,p.31L 

^                          J 

SirmiAEV. — Our  entire  knowh^dgo  of  this  worm  is  based  upon  the  statement  by 
Steller  (1751)  that  specimens  were  present  in  the  stomach  and  duoderinm  of  the  now 
eitiiint  Bea  cow.  Brandt  {184*))  thought  tliey  must  be  ascaridea  since  liiippel  and 
Oit€ii  found  ase^arides  in  the  stomach  of  the  dugong.  Diesing  named  the  worm  more 
than  a  mitury  after  Stellcr  fonud  it  The  parasite  is  unidcntitiable.  In  detail  the 
Msloryiif  the  worm  is  as  follows: 

Hi}<T0EicAL  KEVIEW.— 'Steller  (1751,  p,  311)  in  his  **D6  bestiis  marinis"  found 
wiDL' worms  of  the  stomach  and  duodenum  of  a  sea  cow  on  Jnly  12, 1741*,  taken  in 
tbe  Vmihg  Sea.     He  refers  to  the  parasites  in  th^  following  passage: 

lut-Tlor  ventricuU  tunica  a  InnibriciacaudidiH  ^  pedmi  lougis,  ^piiUtK^  totns  ventrioiihis,  pylorum 
WrfiwJmniinscati'Uut,  perforiitJi  ernt^  et  lumbrit'i  in  i^lan^Uilae  tvauuni,  vscpio  peiietraiieraDt,  glaiiduli* 
<Heiatt  copiofliim,  Nuctum  Bimdebut.  Nim  lifuit  [uistliac  plnreH  vontriciilos  exainiuare  oh  id^  quod 
•■•■■ifioaniilio  emebain,  iieo  cum  piuiciH  animal  amnv}  inoonire  iacena  in  doraom  verU-m  poKsem, 
KoplereA  daUito,  an  baec  glandnla  urn  cnnwtans,  vet  potius  niarbidimi  (|uiil  fiitsrit. 

Braodt  (1846,  p.  100-11J2)  in  referring  to  the  ectoparasites  mentioned  by  Steller 
(^?^1,  pp.  21).S,  324,  330),  and  for  which  be  (Brandt)  proposed  the  genus  iSirenoeifamm 
aodthedi>e<!ific  name  *S'*  iifttftiHuc^  also  cites  the  worms  found  by  Steller;  he  bebeved 
thm  to  be  *^l«c*irrVto,''  but  did  not  name  or  describe  them.  lie  also  refers  to  the 
womn  found  by  Klippel  and  Owen,  but  does  not  name  or  tleiwiribe  them,  Diesing 
[J.H5Lp.  100)  cites  "^Aacaris  Iihi/thtfie  Brandt '■  among  the  speHe^  imimreuflae;  the  term 
I  practically  a  nomen  nndum,  the  only  description  being  *'Longit  J",'*  and  refers  to 
worms  foiuid  by  Steller  in  July,  1742;  von  Linstow  (1878,  p,  50)  mentions  the 
infiit6«  OS  ^^Ascaria  iht/tutHe  Branilt."  Stossich  (180*1,  p.  60)  also  refers  to  the  same 
as  a  specks  inquirentlftf  giving  the  length  as  100^"'", 
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As  Steller's  sea  cow  is  now  extinct  it  can  never  be  demonstrated  what  spo^ 
Steller  found.    The  names  A.  rytiniie  and  A.  rhytinae  may,  theietbre,  be  buried,  ^^^ 
all  time  ased  in  specalating  as  to  tbe  affinities  of  tbis  worm  witb  corresxK>ndiDg  pi^>^ 
sites  in  otber  bosts  may  be  considered  lost. 

14.  "A8CARI8  CAPSULAIUA." 

Ascaris  capsularia  is  a  name  applied  to  immature  nematodes,  snpiiosed  to  "^ 
ascarides,  and  found  in  fisb.    Numerous  supposed  species  bave  been  separated  ui)2.  ^^^ 
distinct  specific  names,  generally  taken  from  tbe  names  of  tbe  bosts,  tbe  generic  nam^^^ 
Agamonemaj  Nematotdeum^  or  Ancaris  being  used  by  various  autbors.     Personally,  vi^* 
must  confess  our  inability  to  distinguisb  at  present  tbese  numerous  forms  from  eae^^^ 
other  or  to  determine  fnim  tbe  published  descriptions  of  tbe  worms  wbicb  forms  shou^^  ^ 
be  considered  synonyms,  wbicb  forms  should  be  looked  upon  as  distinct,  and  wbi(^^^ 
forms  should  be  associated  witb  this,  that,  or  the  otber  adult  Ascaris.    We  do  notdeu^^  T 
that  other  autbors  are  correct  in  their  interpretations  of  these  larval  worms,  but  w^*^® 
would  suggest  that  a  thorough  study  of  the  exact  food  habits  of  fish-eating  niamma^^^ 
in  connection  with  this  subject  would  aid  in  solving  the  problem  of  tbe  life  history  cr:^^^ 
many  of  tbese  parasites. 

m.— Family  STROHOTLIBAE. 

Diagnosis. — ^Neinato<la  witb  l)ody  elongato,  cylindrical,  rarely  filiform.  Moath  is  proliabl..^^  ' 
always  provided  with  six  papillae,  of  which  the  four  submedian  are  generally  salient  in  formof  nodal^^^^ 
or  conical  points.  In  Home  cases  the  mouth  is  in  tbe  axis  of  the  body;  In  others,  turned  dorsally  a^^^ 
ventrally,  and  occasionally  provided  with  u  chitinous  armature.  Oesophagus  more  or  less  swollen  i^  ^' 
posterior  portion,  but  without  forming  a  distinct  oesophageal  bulb.  Males  provided  with  a  caod 
bursa,  open  or  closed,  entire  or  divided,  with  one  or  two  spicules.  Females  with  one  or  two  ovaries 
vulva  anterior  or  posterior  to  middle,  in  some  cases  near  the  anus.  Eggs  deposited  during  segment 
tion,  in  some  cases  containing  embryo. 

Typo;  Strongylus,  O.  F.  Milller. 

Snbftimily    SCLKR0ST0MI:N"AJK. 

Diagnosis. — Strongylidae ;  merouiyaria;  mouth  with  more  or  less  complete  cbitinoas  armature. 
Male  with  two  C([ual  spicules;  caudal  burHa  with  rays,  the  postero-median  and  postero-extemal  being 
united  in  a  common  l>ase.     Female  with  two  ovaries,  except  in  Ollulanu9. 
Type:  Sclerostoma,  Blainville,  1828. 

Genus  UNCINARIA  Frolich,  1789. 

1789,  Uncinaria  FrOuch,  Der  Naturforschor,  XXIV,  pp.  137-139.    Type,  Uncinaria  vulpis  Frolich,  1789. 
ISiSjAgchylostoma  Duhini,  Aunal.  univers.  di  medic.     Milano,  CVI,  April,  pp.  5-13.     Typo,  Atjchp1<»- 

ioma  duodenale  Dubiui,  1843. 
1845,  AncyloBioma  Ckeplin,  Archiv.  f,  Naturg.,  11  .Ihg.,  I,  p.  325.     For  Aychylostoma  Dubini,  1843. 
18-15,  Dochmius  Dujardin,  Histoire  natnrelle  <l.  helminthes,  pp.  267-275.    Type,  DochmiHn  trigonocejtli' 

alu8  (Rudolphi,  1809)  ==  Uncinaria  vulpis  Frolich,  1789. 
(184(5),  Anchyloatoma  Dellk  Ciiiaje  Rendicon.  dell  Accad.  delle  Sci.  Napoli,  V,  p.  339. 
1851,  Anchylostomum  Diesing,  Systcma  helmiuthum,  II,  p.  321-322.     For  Agchyloatoma  Dubiui,  1843. 
1855,  Ancylo8tomum  KOciienmkister,  Die  in  und  auf  d.  Korper  d.  lebenden  Menscben  vorknmfaiend. 

Parasiten,  I,  p.  297. 
1861,  Motiodonius    Molin  [nee  Monodonia  Lamiirck,  1799],  II  Sottordine  degli  Acrofalli,  pp.  11-4S. 

Type,  M.  semicircularUi  Molin,  1861. 

Diagnosis. — Sclcrestominae  with  anterior  extremity  curved  dorsally ;  mouth  round  to  oval,  open- 
ing obliiiuely,  limited  by  a  transparent  border  and  followed  by  a  chitinous  buccal  capsule;  the  dorsal 
l>()rtion  of  the  capsule  is  shorter  than  the  ventral,  and  is  8Ui>ported  by  a  conical  Htructure  the  point 
of  which  sometimes  extends  into  the  cavity;  ventral  at  the  bivse  of  the  buccal  cax)8ule  are  found  two 
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f,l»  :  toward  the  moer  free  liorder  tht-^  VL-Dtral  wall  bL^a^8  on  naoli  sidr^  of  tlio  iupdian  lino  rhithmnH 
ncrtnrv^ii  or  t4»etb  often  rocarvod  in  wliape  «f  Imoka;  tlits  inuer  di>r»al  wall  may  also  bear  teetlu 
Type,  I7ndfiai"i(t  rulpia  Frrdich,  178tl* 

ThiH  is  au  extremely  important  gemiH  from  a  medical  ?j;tandpoint  as  it  nuitaiiis  a 
ite  (  r'.  dHttdentdiH)  which  eartses  a  serious  disease  in  nniii,  and  two  purasitea 
rulph  and  U,i(tetuyeephalii^}  wliich  eaiia^^  seinous  trouble  in  young  dogs. 
Lncas  found  live  Hpeeiment*  of  worms  of  Ihis  genus  in  a  :i  nifmtlis  old   fur  seal 
icli  ha<l  starvtHl  to  death. 

15.  UNCINAHIA  flp. 

D1ACXO8IS. — Body  white.     Buccal  oapsnle  apparently  witli  a  »ingio  pair  of  rather  weak  anterior 
^Iral  recurved  ti'eth,  and  with  ])oHt(!rifn-  v»titral  idiitinoiiBjaiiitillae. 

Malet  G.S"'*'**  lon^;    caiidiil   btiraa  very  Himilar   lo  that  uf  U,  duodenaUti,  «piculeM  very  alender, 
iqfial,  O.ri"*"*  long. 

Keiwale:  12"*"'   long;  tail  acuminate;  vulva  sli|^htly  iMmterior  to  the  uiiddh^  of  tht^  body.     KggB 
^hpti<^iil  124  to  132  M  hy  84  to  88  n. 

UaVitat:  luteBtine  of  fur  sual  (CaUarhinuff  *<r*iiiM«)  Berinjj  Sea.     Type:  IT.S.N.M..  Nik  2H15. 

Our  material  of  this  fonn  does  uot  permit  a  detailed  study  of  the 
mnuthj  ami  on  this  account  we  liesttate  to  place  the  worm  spe-ci  finally.     7^       \ 
No   oHi(»r  species  of    Uncinaria   is  known  for         ^^    p,    ^ 
mariue  main  mala 

The  few  siK^cimens  which  Lueas  collected  certainly 
couhl  have  been  <if  no  importance  iu  the  ecoiioiny  of  the 
host,  but  as  Unelnaria  is  a  blood  sucker  of  the  worst  ty\}B^ 
and  its  allied  species  protlnce  serious  troubles  in  man  ami 
ihrgs^  amdog^y  would  imply  that  a  heavy  infection  of  the 
«eal  would  prodm-e  similar  troubles  in  that  host.  Analogy 
would  also  imply  that  the  development  of  the  parasite  is 
direct,  without  intermediate  host,  and  that  a  crowded  con- 
ilitiou  of  the  rookeries  would  render  an  epizootic  probable. 
Under  these  circumstances  the  worm  mi^ht  play  iin  iminir- 
taut  nde  in  the  mortality  of  the  seal  pupa,  more  especinlly 
if  the  latter  were  deprived  of  food  by  reason  of  the  killing 
of  their  mothers  by  i>6lagic  sealing. 


SUPPLEMENTAKY   NOTE   TO   THE    UNCINARIA    OF  THE    KITH 

SEAL. 

During  the  se^ison  of  1S!}7  Lucas  collected  a  number  of 

specipiens  of  Unchmrut  from  seals,  and  fully  verihed   the 

pri*phecy  iriade  above.    In  connection  with  the  study  of  tlie 

new  material,  the  seal  commission  has  retpiested  us  to  pre- 

pan*  n  inonogra[di  of  the  genus  (hicinarltt^  discussing  the 

snfvject  from  a  medical  as  well  as  from  a  Koologitnil  stund- 

^^«  ®^  jKunt.    This  monograph  is  now  in  course  uf  prei^aratiim, 

it  IS  iini>oRsihle  to  comph^te  it  in  time  for  incori>oration  iu  this  report,  owing  to 

I  absentee  oi  one  of  our  number  frouT  the  country. 
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In  compliance  with  reqaest,  we  will  finish  the  work  later  and  submit  it  for  publi- 
cation as  a  supplement  to  this  present  article.  We  here  add  only  the  following^  very 
brief  summary: 

From  our  studies  this  far  we  are  inclined  to  look  upon  the  seal  UncifMria  a^  ^ 
new  species,  but  are  not  willing  to  commit  ourselves  until  ftirther  comparison  v^^^ 


Fig.  96. 

types  of  other  species.     Sliould  our  present  view  on  this  i>oiiit  be  confirmed  by  our 
later  study,  we  shall  dedicate  the  species  to  its  original  collector,  Mr.  F.  A.  Lucas. 

There  is  at  present  no  reason  U)  assume  that  the  uncinariosis  of  the  seal  will 
(lifler  essentially  from  the  same  disease  in  man,  dogs,  and  cats.  The  injury  to  the 
host  caused  by  worms  of  this  genus  results  (1)  from  loss  of  blood  and   (2)  from  the 
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iiij^t^nity  ta  absorb  iiourisliment,  due  to  the  cliaeaaetl  eouilitioii  of  the  iut-estiiial 
ciitie4»Ha.  Whether  the  parasites  produce  a  spmtic  poison  whii^b  afCeeta  the  host  is 
still    ail  o|H^u  (j!u*rttiou;  the  iuteiise  iiitlaniniatiou  of  the  small  intestine  van  easily  be 

r  plained  hy  the  woiind.s  ]>rodneed  by  the  bueeal  armature. 
'W^e  at  present  see  no  possible  «nth)ok  either  in  the  Hue  of  treatment  or  prevention, 
f44>  far  as  thi^  disease  in  the  seals  is  coiu^enied.     In  man  thymol  is  a  specitie.     It  is 
tlitli<'nlt  t^  disinfeet  against  the  eggs  of  the  geims. 
K  The  symptoms  and  patliologicaJ  lesions  in  various  animals  will  he  describe*!  in 

K|je  later  paper  J 

V  Life  History, — In  the  case  of  two  species  (U,  mdpin  and  U,  tluotlenaUH)  it  has 

^bc^n  experimi'n tally  demonstrated  that  these  worms  tire  autoeeious  parasites — that  is, 

"t,lia-t  they  recfuire  no  iutermediaie  host  for  their  development.    Tlie  lite  eyele,  which 

will  be  given  more  in  detail  later,  is  essentially  as  follows:  The  eggs  laid  by  the 

pardsitie  females  are  in  the  tirst  stages  of  segmentation;  niM)n  being  passed  with  the 

futec^  they  deveh:»pintoa  rliabditiform  embryo,  the  time  required  v;irying  fnmi  twelve 

\iouT8  to  twelve  days  or  more,  according  to  tlie  conditions  of  the  medium  in  which  they 

are  fmmd,  the  temperature  and  the  accessibiiity  of  air;  the  eggs  find  their  most 

iavoiable  ciinditions  in  the  superficial  portiim  of  rather  compact  faecal  matter.    The 

embryos,  which  nieasure  about  0,3  mm.  in  lengtli,  take  nourisliment^  and  alter  about 

l^two^ir  three  diiys  undergo  the  first  erdysis,  during  which  the  pointed  tail  is  partially 

fit.    A  serond  et-dysis  begins  about  tivo  to  seven  4lays  afttT  the  escape  from  the  %^g^ 

tid  the  worm  is  soon  reailv  to  enter  upon  its  parasitic  life;  it  has  lost  its  rljalHlitiforni 

baracter  an<l  with  its  ability  to  takt^  fiH>d  during  its  free  life.     About  five  (lays  after 

eateriiig  their  host  (by  means  of  drinking  water  nv  coutaminatc^^l  food)  the  worms* 

sabmit  to  a  third  ectlysis,  during  whii-h  a  provisional  biiceral  ciiiisule  is  i'ormed.    A  linal 

(fbarth)  ecdysis  then  occurs,  four  to  ten  ilays  later,  which  transforms  the  parasite  into 

its  definite  form.    About  lour  to  five  weeks  appear  to  be  necessary  for  tlie  development 

from  the  ^^^  to  the  fnlly  mature  stage. 

There  is  no  reason  to  assume  that  the  life  history  of  tlie  seal  Uncinaria  will  be 

i  tnaterially  ditferent  from  the  life  history  of  U,  mlpift  and   f/.  ffnodenalis^  but  slight 

variations  in  the  length  of  the  dilterent  stages  may  occur  because  of  the  (*oldcr 

[eliuiate. 

IV.-^Fsimly  BOTHEIOCEPHALIDAl. 

DiAGKOHis. — Cestoda;  head  pntvidril  wirh  tw*>  gjroitve  *m   Hlitliku  HUfkers;  ruAtdllritii  waul  log; 
Liiterud  with  np^riiil  pore;  genital  iiuies  gen* mlly  dore^al  tir  vi.ntti^L 
1^pe«  BotkrivcrphaluH  Hudolpbi,  1808. 

Hnbtkinily     nOTIir^IOCF^I'M  AI^IIV^K. 

DlAt.^'Osi^.^ — Bntlirimet>balida4.'  with  diHtinrt  oxti^rnal  Hr^jruieutatinu ;  bead  with  two  »4ou;^ale 
lit  or  i;rc>«>ve-Uke  j*n takers, 

Tyfie.   Ikfthriovtfiihalutt  Kitdotpbi,  1S08. 

Genus    BOTHRIOCEPHACUS'    Rudolphi,  1808,  emend.  R.  Blanchard. 

lilAOKOSis. — Brtthriocaphalhiap  with  two  nnrkers;  piiuiH^  vulva,  and  uti'nm  open  vuiiiro-iiiodiini. 
Type,  iJ.  luiuM'^  (Liuiiaeus,  175K)  Brertmer. 


*  S«**«  pp.  77-82  tif  this  vrdiime,  whi^n^  tln^  HuUjcct  is  diHi(^ii«H»vl  hy  LuraH. 

•We  fail  to  Rco  how  this  i;ciic»ri<^  ri:iiii«  ran  be  bt*hl  fur  the  i;roiip  to  whir'h  it  is  now  anai^nod; 
iinly  a,  iatu§  caii  not  be  takfii  as  tlie  Jjjie  nf  liofhviorephtthtif.  We  ri'lVaiii  frimi  itNi'mplhijL;  f^s 
jkiizlitcii  the  svtiooymy,  nn  »  nnirdit'r  uf  iiaun^s  an*  iiivitlvLnl  and  a  propiT  luteiiirt'tiitinn  of  the 
D«cii  deniniula  a  mitiAt  fai]tioii»4  reviKiou  of  the  entire  lauiily. 
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253.  MANATrs  iNUNorifi. 

Iltft^ovheilnn  iHttkaiuH  8©o  p.  107. 
UnsQ^Lonon  Bn>KVH  (Sowerby). 

MKBOrLODOM  SOWf£HtitKN^]i4»  He«  MK8()I'L0I>UN  HIDBN8. 

195a.  MoxAcnufi  alhivkktitjn 

Jireartr  oneulata. 

li&th ri&ceph alHt  h iana. 
2li5.  MoNuiH>N'  MOXOCKito^  Linnffius. 

AiiSifis  fiimpJer, 
194.  OuotiKNUa  no^^lAJlUB. 

Aioaria  bicolor. 

Aeearii  decipiena, 

A8oari$  otculata. 

Botkriocephalus  cardatu$. 

203b.   OTABIA  JUBATA. 

AaoariB  oaeulata. 
A8oari9  patagonioa. 
AscarU  nmplex. 
200,  Phoca  anseli.ata  ript*  Phoca  foetida. 

198.  Phoca  bakbata  see  Erignatiius  baruatus. 
197.  Phoca  cristata  nee  Cystui'hoha  ckistata. 

200.  Phoca  fcktida. 

Atcarii  deeipien$. 

Atcaris  oaeulata, 

Bothrioeephalua  hians, 

Krabbea  faadata  {Bothrioeephalua  fanciatua), 

199.  Phoca  grobnlandica. 

*Aacaria  decipiena. 
Aaoaria  oaeulata. 
Phoca  artYMrr?i  see  Halichorrus  (jryphus. 
203a,  PtiocA  ifii^PiiJA  see  Phoca  fobtiha. 
Phoca  laki;ha  Pullati, 
*Aatmr$9  fh^eiftienit, 
Phoca  monachlt^sog  Monachus  aliuvbntbr. 

201.  Phoca  i'Axthkhin'a     ? 

*  J  tttmr  t«  €>«  CM  lit  ta .  I 

202.  Phoca  viti  jjna 

"AHcaria  decijnena. 

Aacaris  oaeulata. 

Ifothri&eephalun  eletjana, 

Hoikrioi^i'phahiH  hiana. 

Ihihriorrphahta  [or  Krahheaf]  tetrapterua. 

K  ra  hh  ia  ra  r  ta  hi  Ha    Ihtk  ri  m  f-rph  a  I  u  n  rana  bilia ) . 
256.  Phocabna  communis  see  PHot:ABNA  imiocaena. 
250.  Phocaena  phocabna  (Linna-UH). 

A9rari»  t^apMultirio  "  in  the  Htoiiiacb. 

Aitcaria  aimplt^. 

iiothrimYpkaiita  atemmacephalua. 
264.  PLATANI8TA  <;AN(iKTKA  (Lcberk). 

Aacaris  delphini  sp.  inq. 

Aacaria  lobulata. 

fAficaria  Htrnplex. 
PoRi»oisK,  genus?,  8perie«?,  Chilor  I.sIanilH. 

Ancarin  nimphx. 


..  AAAOA  XMltO. 


^.^o  l»p. 

A$eari9  tyjHca, 

25,1  R.MM  ^V^U^A  STBLLBRI  see  HTDRODAMAL18  OIGA8. 

303.  Smcj^  *^  genus  f,  species f,  Antarctic. 
Jtearis  timilU, 

Bothriocephclu9  [or  Krabbeaf'\  aniarvticu$. 
a;gs.J^^^^^f  genera f  species f,  Faroe. 
AaearU  deeipienM. 
Aicarit  o$culata, 
cj^^/^  Mi^-^t  genera f,  species f,  Greenland. 
Ascaris  deoipien*. 
Aicaria  OBculaia, 
a^^j^:x^^^f  genera  fy  species  f,  Iceland. 
^ioaris  dedpient. 
^iearU  09culaia, 

r^ORHYNCHUB  LBPTONYX. 


1^ 


^8oari$  o»eulaia. 
^:k=xkchus  R08MARU8  See  Odobrnds  rosmarub. 


FISH, 
tb^   '^>^^^^^tes  of  fishy  see  von  Linstow,  1878  and  1889,  and  Stossich,  1894. 


QH^-m^-WSJ  «3  MACROCEPHALU8. 

•^  Atearia  deeipien$, 

pOX-.2^>^Ai^<7HIU8  CHA1XOGRAMMU8  ROC  THBRAGRA  CHALCfJORAMMA. 
'fHlSl^.A.QRA  CHALCOGRAMMA. 

"  ^icartB  deoipietu, 
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DESCRirnON  OF  FIGURES. 

Fig.  1.  Dorsal  lip  of  Ascaria  decipiena,  Hhowing  the  basal  portion,  the  anterior  Idlobed  projection  uA 
the  dentigerous  ridge,    x  100.     After  Krn1)be,  1878,  pi.  i,  fig.  3. 

Fig.  2.  Tail  of  male  specimen  of  JaccirM  decipienay  ventral  view,  showing  the  cloaca,  the  six  pain  of 
postanal  papillae,  and  some  of  the  praeanal  papillae,    x  100.    After  Krabbe,  1878,  p.  ^ 

fig.  I. 
Fig.  3.  Dissection  of  a  male  siM)oimon  of  AacarU  bulboaa  {=A,  dedpieua)  fVom  Erignathu*  hwrbatu:*'^^ 

bulb  of  the  oeHophagns;  d.,  inti^stine;  de.,  ductus  ojaculatorias;  eo.,  excretory  organ; A., 

testicles;  mft.,  bursal  muscle;  a/.,  laUiral  line;  $1.,  vas  deferens;  ««.,  vesicula 

C'Samenschlanoh").    x  2.    After  Cobb,  1888,  pi.  v,  fig.  29. 
Fig.  4.  Ventral  view  of  tail  of  Ascaria  hulboaa  (=A.  decipiena)  from  Eriffnathms  hcrbatua,  showing  tti 

cloaca  and  the  c»udaVpax>illae.    x  80.    It  will  be  noticed  that  postanal  papillae  5+6 

double;  other wjho  thiH  figure  agreoH  essentially  with  Krabbe*s  figore  given  above  (fig.)^ 

AfNT  Cobb,  1888,  pi.  v,  fig.  30. 
Figs.  5  and  6.  Two  variations  of  the  anterior  portion  of  the  intestinal  traot  of  A§caria  decipiau  fna 

Halichoerua  grypun,    Cf.  figs.  16  and  17.     Fig.  5  shows  the  two  portions  of  tiie  oeaophagii^ 

the  ocHophagenl  caecum,  the  proximal  portion  of  the  intestine  and  the  intestinal  caeeuB. 

Fig.  fi  shows  the  two  portions  of  the  oesophagus  without  formation  of  an  oesophageal 

cai>cum,  and  the  proximal  portion  of  the  intestine  with  intestinal  caecum.    Zeiss  2/Al 

After  Jiigerskiold,  1894,  pi.  xxviii,  figs.  40  and  41. 
Figs.  7  and  8.  Two  ft^nale  specimens  of  Aacarin  decipienH  from  the  Alaskan  fur  seal  and  the  hair  rsL 

The  transverse  ridge  on  the  ventral  Hurface  designates  the  position  of  the  vulva.    Natoial    < 

size.    Original. 
Fig.  9.  Male  specimen  of  Aacaria  decipUma  from  the  Alaskan  fur  seal,  showing  the  curved,  flatted  tail 

Natural  size.     Original. 
Fig.  10.  TranHverse  si'ction  of  tho.  head  (»f  AscariK  dnipieiiH  from  tbe.AiaMkan  fur  seal,  Bbowinj;  thn* 

lipH  with  thoir  senHo-papillae :  the  triangular  lumen  of  the  oesojihagUH,  with  aitox extend- 
ing   between    the    ventral   lips.     The   Hoction   \h  sliglitly    diagonal.     Zeiss    1/8,  stajje. 

Original. 
Fig.  II.  Apex  view  of  tli«^ cuticle  of  the  lips  of  Aaoaritf  decipienn  from  the  Alaskan  fur  seal.    Theoxrre- 

tory  pore  is  seen  between  the  ventral  lips.     Zeiss  1/S,  stage.     Original. 
Kig.  \'J.  Dorsal  vi<^w  of  tluj  anterior  portion  of  Axcarh  decipienH  from  the  Alaskan  fur  seal,  showing  the 

dorsal  and  ventral  lips  and  the  c'crvi(!al  pa])illae.     Zeiss  4/16,  stage.     Original. 
I'ig.  13.  Vmitral  view  of  the  anterior  portion  of  Axoarin  decipiena  from  the  Alaskan  fur  seal,  KJiowiiig 

the  ventral  lips  and  cervical  papillae.     Zeiss  4/10,  stage.     Original. 
Ki/.  n.  AjNtx  vie.w  of  the  lips  of  Aacarix  decipienn  from  the  Alaskan   fur  seal,  showing  tbe  anterior 

iloiible-lobed  proJ«;ctions;  the  excretory  pore  is  seen  between  the  ventral  lips.    Free- 
hand drawing  under  a  magnifying  glass.     Original. 
Iipr    I.».  'riaii'»\  ers<i  sfM-tion  through  anterior  extremity  of  the  lips  of  Aacaria  decipiena  from  the  Al:ujkaa 

fur  seal,  showing  the  double-lobed  projections  with  dentigerous  ridge.     Zeiss  4/4.  stag*, 

afterwards  redueed  on«'-half.     Original. 
I  iifn    \t't,  17.  Two  views  of  the  proximal  portion  of  th«'   intestinal  tract  of  Aacaria  deinpicns  from  the 

Alaskan  fur  seal.     Cf.  tigs  5  and  <>.     Zeiss  I/a*  10,  stage,  afterwards  reduced  one-hulf. 
I  nf    I''    l,uU:tii\  view  of  tail  of  male  of  Attcaria  decipiena  from  the  Alaskan  fur  seal,  showing  carinat«l 

(lor Mai  ridge,  lateral  alae,  concave  ventral  surface,  sense  papillae,  and  spicules.    7.w« 

l/Hi,  stage.     Original. 
I  11/    r»    Ve.iit.i»il  vi<'W  of  tail  of  male  of  .lacarxH  decipienn  from  the  Alaskan  fur  seal,  showing  somi'- 

wbat  the.  swollen  lateral  alae,  the  cloaca,  and  sense  papillae.     Original. 
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A  young  Aacaria  found  in  the  stomach  of  the  Alaskan  fur  seal,  and  corresponding  to  **A,  cap- 
tMlaria.'^    Zeiss  4/a^lO,  stage,  afterwards  reduced  one- third.    Original. 

Aoterior  extremity  of  same.     Zeiss  4/8,  stage,  afterwards  reduced  one-third.    Original. 

Post4*rior  extremity  of  same.    Zeiss  4/8,  stage,  afterwards  reduced  one-third.    Original. 

Dorsal  lip  of  Ascaria  Hmplex,  showing  basal  portion  with  bilobed  anterior  projection  and 
deutigcrous  ridge.    After  Krabbe,  1878,  pi.  i,  fig.  4. 

Ventral  view  of  tail  of  male  specimen  of  AacarU  iimplei,  showing  cloac^a  and  sense  papillae. 
The  postanal  papillae  are  divided  into  two  groups;  four  pairs  of  conical  papillae  near  the 
tip;  one  and  a  half  pairs  of  sessile  papillae  near  the  cloaca;  the  praeanal  papillae  near 
the  cloaca  are  less  prominent  than  those  situated  further  ccphalad.  x  100.  After  Krabbe, 
1878,  p.  48,  fig.  2. 

AaeartH  aimplex  from  Otariajubata,    Natural  size.    After  von  Linstow,  1888,  pi.  i,  fig.  1. 

Dorsal  view  of  dorsal  lip  of  Aacaris  aimplex  from  Otaria  jubata.  After  von  Linstow,  1888, 
pi.  I,  fig.  2. 

Apex  view  of  lips  of  Aaoaria  aimplex  from  Otariajubata :  a.,  npper  lip ;  &.,  month ;  c,  ventral  lip. 
After  von  Linstow,  1888,  pi.  i,  fig.  3. 

Egg  of  Aaeana  aimplex  from  Otariajubata,    After  von  Linstow,  1888,  pi.  i,  fig.  4. 

Proximal  end  of  intestinal  tract  of  Aaoaria  aimplex  from  Jialaenoptera  aibbaldii,  showing  two 
divisions  of  the  oesophagus  and  proximal  end  of  the  intestine.  Zeiss  2/A*2.  After 
Jagerskiold,  1894,  pi.  xxviii,  fig.  42. 

One  of  Diesing's  original  figures  of  **Conocephaltta  typicua"  (=  Aaoaria  typica).  The  drawing 
shows  a  partially  dissected  female,  with  the  umbrella-like  structure  on  the  head  which 
was  mistaken  for  a  generic  character;  the  intestine  and  one  of  the  longitudinal  lines  are 
visible  in  the  body  cavity;  the  vulva  is  distal  to  the  middle  of  the  body;  an  error  has 
undoubtedly  been  made  m  the  original  drawing  in  the  structure  of  the  genital  tract,  since 
the  vagina  and  body  of  the  uterus  should  be  comparatively  short.  After  Dieting,  1860, 
fig.  10. 

Dorsal  lip  of  *' Aaoaria  oonooephalna"  (=  Aaoaria  typica),  showing  the  structures  described  in  the 
text.     X  100.     After  Krabbe,  1878,  pi.  i,  fig.  5. 

Ventral  view  of  tail  of  male  specimen  of  *'Aacaria  conocephalua"  {=:Aacaria  typioa),  showing 
the  caudal  papillae  as  described  by  Krabbe.    x  100.    After  Krabbe,  1878,  p.  50,  fig.  3. 

Ventral  view  of  dorsal  lip  of  **Peritracheliua  typicua"  {=^  Aaoaria  typica)^  showing  the  structure 
described  in  the  text,     x  125.    After  Drasche,  1883,  pi.  iii,  fig.  6. 

Dorsal  view  of  dorsal  lip  of  ^'Peritrachcliua  typioua"  {=  Aaoaria  typioa),  showing  the  structures 
described  in  the  text,     x  125.     After  Drasche,  1883,  pi.  iii,  fig.  7. 

Inner  surface  of  ventro-lateral  lip  of  "Peritraoheliua  typicua"  {=  Aaoaria  typioa),  showing  the 
structure  described  in  the  text,    x  280.    After  Drasche,  1883,  pi.  iii,  fig.  1. 

Inner  surface  of  right  ventrolateral  lip  of  **Peritraoheliua  typicua"  {=^Aaoaria  ^jfpioa),  showing 
the  structure  described  in  the  text,    x  280.    After  Drasche,  1883,  pi.  iii,  fig.  2. 

Apex  view  of  lips  and  mouth  of  **Peritracheliua  typioua"  {=:Aacaris  typica)^  showing  the  rela- 
tive position  of  the  lips  and  the  absence  of  intermediate  lips,  x  1^.  After  Drasche,  1883, 
pi.  Ill,  fig.  5. 

Ventral  view  of  tail  of  male  specimen  of  **Peritrach€Hua  typicua"  {=  Aaoaria  iypioa),  showing 
the  cloaca  and  caudal  papillae  as  seen  by  Drasche.    x  60.    After  Drasche,  1883,  pi.  ui,  fig.  9. 

Male  specimen  of  Aaoaria  typioa  from  Loidy's  collection  (U.S.N.M.,  No.  5015)  determined  by 
Leidy  as  ** Aaoaria  aimplex."    Natural  size.     Original. 

Female  specimen  of  Aaoaria  typioa  from  U.S.N.M.,  No.  5015.    Natural  size.    Original. 

[>orBal  view  of  anterior  portion  of  Aaoaria  typioa  from  U.8.N.M.,  No.  5015,  showing  dorsal  lip, 
ventro- lateral  lips,  and  cervical  papillae.     Zeiss  4/16,  stage.     Original. 

ITentral  view  of  anterior  portion  of  Aaoaria  typioa  from  U.8.N.M.,  No.  5015,  showing  ventral 
lips  and  cervical  papilae.    Zeiss  4/16,  stage.    Original. 

Kpex  view  of  isolated  cuticle  of  lips  of  Aacaria  typioa  from  U.S.N.M.,  No.  5015,  showing  gen- 
eral form  of  Ups  and  the  dentigerous  ridge.  The  cuticle  of  the  dorsal  lip  is  somewhat 
misplaced.    Zeiss  4/4,  stage,  afterwards  reduced  one-half.    Original. 
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Fig.  44.  Oesophagas  of  A9cari$  ijfpica  from  U.S.N.M.,  No.  5015,  divided  into  au  anterior  straight  V^^^^ 

and  a  posterior  sigmoid  portion.    Intestinal  and  oesophageal  caeca  are  absent  f^^ 

4/a*io.    Original.  ^^^t« 

Fig.  45.  Lateral  view  of  tail  of  male  of  ^acarta  (^ptca  from  U.S.N.M.,  No.  5015,  to  show  the  htnict^^^ 

described  in  the  text.    Zeiss  4/16,  stage.    Original.  ^. 

Figs.  46-47.  Ventral  view  of  the  tails  of  two  male  specimens  of  Jaoari>  simplex  from  U.S.N.M.,  5^  * 

5015,  showing  the  unequal  spicules  and  variations  in  the  position  of  the  caudal  papiU^^"^ 

Zeiss  4/16,  stage.    Original. 
Fig.  48.  Eggs  of  Ascaria  timplex  from  U.S.N.M.,  No.  5015,  in  various  stages  of  segmentation.    Ze^^ 

4/4,  stage.    Original. 
Fig.  49.  A  young  specimen  of  AacarU  tifpica  from  U.S.N.M.,  No.  5015,  partially  surrounded  by  iIm  larvs. 

cuticle.     Zeiss  4/a*  10. 
Fig.  50.  Anterior  extremity  of  a  young  specimen  of  Aacaria  typica  which  has  cast  part  of  its  larv^s. 

cuticle.     Zeiss  4/8,  stage.     Original. 
Fig.  51.  Caudal  extremity  of  a  young  specimen  of  AscarU  iypica  before  the  larval  cuticle  has  be«s= 

cast.    Zeiss  4/8,  stage.    Original. 
Figs.  52-^  are  given  in  text. 
Fig.  57.  Dorsal  lip  of  Aacaris  patagonica,  showing  the  double  dentigerons  ridge  and  other  stmctur^H 

given  in  the  diagnosis.    After  von  Linstow,  1880,  pi.  in,  fig.  1. 
Fig.  58.  Male  of  A  scar  is  KUkenlhaliL    Natural  size.    After  Cobb,  1888,  pi.  lu,  fig.  1. 
Fig.  59.  Male  of  Aacaris  KUkenihaliif  opened  on  the  left  side  to  show  the  anatomy :  b.,  bulbns  of  t^? 

oesophagus;  de,f  "end  portion  of  the  intestine''  (or  ductus  ejaculatoriusf);  ed.,  recti 

eo.,  excretory  organ;  ^.,  testicle;  kmd,f  smaller  portion  of  the  intestine;  /.,  glanda 

organ;   m.,  mouth;   mb,,  bursal  muscles;   md.,  intestine;   map,,  muscles  of  a  spica 

oe., oesophagus;  8Z.,vas deferens;  «p.,  spicules;  M.,yesiculaBeminalis("8amenschlanch  ^ 

After  Cobb,  1888,  pi.  in,  fig.  7. 
Fig.  60.   Tail   of  male  of  Aacaria   Kiikenthalii,  opened  ventrally  to  show  the  analomy :  a.,  aovBa 

(le.,  ductus  ojaculatorins ;   dim,,  dorsal  longitudinal  muscle;   ed.y  rectum;   A.,  testiel^j 

mb.,  bursal  muscle;  «/.,  lateral  line;   afb.,  broadened  portion  of  lateral  line;  al.,  vatf 

deferens;  «p.,  spicules;  ««.,  vesicula  seminalis  (''Samonschlauch").     x  2.     After  Co^l^ 

1888,  pi.  in,  fig.  5. 
Fig.  61.  Ventral  view  of  tail  of  male  of  Aacaria  Kukenthaliif  showing  the  cloaca  and  caudal  papillae  ii 

as  seen  by  Cobb.    After  Cobb,  1888,  pi.  in,  fig.  3. 
Fig.  62.  Apex  view  of  head,  showing  the  position  of  the  lips :  pe,  excretory  pore,    x  50.    After  Colib^ 

1888,  pi.  in.  fig.  11. 
Fig.  63.  Female  specimen  of  AscarU  KUkenthalii.    Natural  size.     After  Cobb,  1888,  pi.  in,  fig.  2. 
Fig.  G4.  Anterior  extremity  of  Aacaria  KiikenthaHiy  opened  ventrally  to  show  the  anatomy  {  a«/.,  termi- 
nal duct  of  excretory  organ;    eo.,  excretory  organ;    e«/.,  couHtriction  of  lateral  field; 

geo.f  duct  of  excretory  organ ;  m.,  mouth;  md.j  intestine;  tir.,  neural  ring;  om.,  muscle; 

rw.,  dorsal  nerve;  «/.,  lateral  line,    x  2.     After  Cobb,  1888,  pi.  in,  tig.  4. 
Fig.  65.  Aacaris  aimiliSf  natural  size,  after  Haird,  1853,  pi.  i,  fig.  la.    Baird  states  that  this  is  a  mala^ 

but  it  is  more  probably  a  female. 
Fig.  66.  Head  of  male,  magnified,  showing  three  lips;   intermediate  lips  are  absent.     After  Haird, 

1853,  pi.  I,  fig.  Id.    After  Baird,  1853,  pi.  i,  fig.  lb. 
Fig.  67.  Aacaria  aimilia,  natural  size,  after  Baird,  1853,  pi.  i,  fig.  Ic.     Baird  states  that  this  is  a  female, 

but  it  is  more  probably  a  male. 
Fig.  68.  Head  of  female,  magnified,  after  Baird,  1853,  pi.  i,  fig.  Id. 
Fig.  69.  Tail  of  female,  magnified,  after  Baird,  1853,  pi.  i,  fig.  le. 
Fig.  70.  Aacaria  halicoria,  after  Baird,  1859,  pi.  lvi,  fig.  2. 
Fig.  71.  Head  of  Aacaris  halicoriaf  showing  the  three  lips;  intermediat'C  lips  are  absent.     After  Baird, 

1859,  pi.  LVI,  fig.  2a. 
Fig.  72.  Tail  of  Aacaris  halicoris,  after  Baird,  1859,  pi.  lvi,  fig.  26. 
Fig.  73.  Anterior  portion  of  Aacaris  halicoris,  dissected  to  show  the  oesophagus,  intestine,  intestinal 

caeciun,  and  a  portion  of  the  genital  organs.     After  Baird.  1859,  pi.  Lvi,  fig.  2f. 
Fig.  74.  Transverse  section  of  head  of  Aacaris  halicoriSf  showing  tlie  relative  position  of  the  three  lipa 

and  the  absence  of  intermediate  lips.     After  Paroua,  1889,  pi.  xni,  fig.  3. 
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Ventral  view  of  tail  of  Jscaria  halicoria,  after  Parona,  1889,  p.  760,  fig.  2. 

Tail  of  male  of  Ascaris  08culata  from  Phoca  groenlafidica,  showing  cloaca  and  candal  papillae. 

Ventral  view,    x  90.     After  Schneider,  1866,  p.  44. 
Inner  view  of  dorsal  lip  of  Aacaris  oaculata  from  Phoca  groenlandica ;  the  intermediate  lips 

are  not  iignred.    x  90.  After  Schneider,  1866,  pi.  i,  tig.  13. 
I>or8al  lip  of  A Hcaria  oaculata,  showing  intermediate  lips,    x  100.     Aft<;r  Krabbe,  1878,  pi.  i, 

tig.  1. 
Dorsal  view  of  anterior  end  of  Aacaria  oaculata  from  Stenorhynchua  lepionyx^  showing :  W.,  dorsal 

lip;  r//.,  ventro-lateral  lip;  n/.,  intermediate  lip;  the  folds  of  the  cuticle  near  the  lips  are 

visible.     After  von  Linstow,  1892,  pi.  ii,  fig  11. 
Transverse  section  of  lips  near  the  base,  showing  the  relative  position  of  lips  and  intermediate 

lips  of  AHcaria  oaculata  from  Stenorhynchua  lepionyx.     After  von  Linstow,  1892,  pi.  ii,  fig.  14. 
Transverse  section  of  same  near  the  apex.     After  von  Linstow,  1892,  pi.  ii,  fig.  15. 
Ventral  view  of  tail  of  male  of  Aacarl a  oacnlala  from  Stenorhynchua  lepionyXj  showing  lateral 

caudal  alae,  candal  papillae,  and  two  spicules.     After  von  Linstow,  1892,  pi.  ii,  tig.  16. 
Oesophagus  of  Aaairia  oaculata  from   Phoca  rituUna,     Zeiss  2/A>.     After  Jiigerskiiild,  1894, 

pi.  XXVIII,  fig.  38. 
Male  of  Ji)can>  oaculata  from  Eumetopiaa  Stelleri.    Natural  size.     Original. 
Female  Aacaria  oaculata  from  Eumetopiaa  Stelleri,    Natural  size.     Original. 
and  87.  Dorsal  (fig.  86)  and  ventral  (fig.  87)  views  of  anterior  extremity  of  female  Aacaria 

oaculata  (U.S.N. M.,  No.  2767)  from  Eumetopiaa  Stellen.    Zeiss  4/16,  stage.     Original. 
Margin  of  anterior  extremity  of  Aacaria  oaculata  from  Eumetopiaa  Stelleri,  to  show  the  peculiar 

cuticular  folds.     Zeiss  4/8,  stage.     Original. 
Ventral  view,  tail  of  male  of  Aacaria  oaculata  (U.S.N.M.,  No.  2766)  Eumetopiaa  Stelleri,  showing 

narrow  lateral  alae,  caudal  papillae,  and  cloaca.    Original. 
Ventral  view,  tail  of  male  of  Aacaria  lohulata  from  Plataniata  gangetica,  showing  cloaca  and 

caudal  papillae,     x  90.     After  Schneider,  1866,  p.  44. 
Dorsal  lip,  inner  surface,  of  Aacaria  lohulata,  from  Plataniata  gangeiica.    x  100.    After  Krabl>e, 

1878,  pi.  I,  fig.  2. 
Oesophagus  and  anterior  portion  of  intestine  of  Aacaria  lohulata,  showing  the  long  anterior 

portion  of  the  oesophagus,  the  short  posterior  portion  with  oesophageal  caecum,  and  the 

intestine  with  intestinal  caecum.     Zeiss  2/A2,  extended  tuj)e.    After  Jligerskiold,  1894, 

pi  xxviii,  fig.  37. 
Adult  male  Uncinaria  sp.  from  the  intestine  of  an  Alaskan  fur-seal  pup,  U.S.N.M.,  No.  2815. 

Natural  size.     Original. 
Adalt  female  Uncinaria  sp.  from  the  intestine  of  an  Alaskan  fur-seal  pup,  U.S.N.M.,  No.  2815. 

Natnral  size.    Original. 
Anterior  end  of  Uncinaria  sp.,  U.S.N.M.,  No.  2815,  showing  the  mouth,  buccal  capsnle,  and 

oesophagus.     Zeiss  4/16,  stage.     Original. 
Dorsal  view  of  caudal  extremity  of  fig.  93,  showing  the  bursa  with  its  rays,  and  the  two 

spicnles.     Zeiss  4/8,  stage.    Original. 
Bothriocephalua  sp.,  U.S.N.M.,  No.  2768,  from  the  intestine  of  the  Alaskan  fur  seal.     Natnral 

size.     Original. 
100.   Head  of  same,  enlarged.     Zeiss  4/a'iu,  stage.     Original. 
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PREFACE. 

Steller^s  work,  puWished  in  1751  in  the  memoirs  ol'  the  Imperial  Araclemy  of 
pees  in  St,  Petersburg  for  the  year  1749,  iw  a  poKthiimoiis  publication.  The  greater 
I  of  the  work  whs  tiuishetl  io  n4U,  aod  Steller  himself  died,  while  on  his  way  frou* 
ria  to  St.  Petersburg,  in  November,  1745.  He  wiih  the  miruraliat  (a  volunteer) 
16  Hassian  expedition  sent  out  to  explore  tbe  northwest  eoast  of  North  America 
.to  a8€€rtain  cleHuitely  whether  it  wa^  or  was  not  joined  to  A8ia,  and  to  gearch 
tbt^  imaginary  island  known  as  Compagute  Laiul. 

The  following  pa^^es- eon  tain  a  translation  of  those  parts  of  Bteller's  report  which 
of  the  j\fanatetu  or  sea  cow  (Vol.  II,  pp.  289-;i30},  and  the  natural  history  of  the 
(far  seal)  fpp.  34t>-359),  sea  lion  (pp.  :i<Jl^Ht>r>),  and  sea  otter  (pp.  382-:i98). 
urementsand  de^seriptious  of  the  last  three  are  omitted,  inasmuch  as  they  can 
better  ami  with  more  seientitic  aecuracy  in  onr  own  times.  But  as  the  sea 
extinct,  and  as  nearly  all  knowledge  of  it  is  to  be  obtained  from  Steller's 
iitt  that  portion  of  his  work  is  given  in  fulL 
fjircnmstaiices  have  combined  to  render  tlie  work  of  translation  diftitmlt;  not 
is  Steller's  account  written  in  the  zoological  Latin  of  the  eighteenth  century,  but, 
^nted,  it  contains  errors  and  omissions  due  to  tlie  fact  that  it  was  published 
Steller's  death,  and  consequently  without  revision.  Finally^ it  has  been  necessary 
[y  on  n  type-written  copy,  the  original  iiot  being  accessible  tn  the  translator, 
thanks  are  due  to  President  David  Starr  Jordan  and  to  Pn>fessor  Oliver  Peebles 
for  much  kind  assistance  with  the  teehuical,  scientilic,  physitdogical,  and 
1  parts  of  the  work. 

SEA  BEASTS.i 

Io  one  who  has  studied  various  lauds  doubts  that  the  vast  ocean  contains  many 
which  to-day  are  uukuown,  and  that  there  are  very  many  regions  in  the  oceati 


fuJl  title  of  Steller's  work  ia  as  follows:  De  |  Bc^stiia  tiiarhiiH  [  Avcture  |  Gofvrg.  Willi6lni» 
I  KoTi   J  ComiiLetitarJi  |  Academiati  SeiBtitiaruui  |  Imptirialta  j  Fetropolitaoae  |  Tom.  II  |  ad 
I  UDCCXLIX  I  Petropuli  |  Typis  Academia^  Scieutiarum  |  MDCCU. 
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where  the  curious  and  venturesome  inquiries  of  Europeans  have  not  yet  penetrates — 3rfy 
and  BO  no  one  has  been  able  to  examine  their  contents.    Thus  it  stands  with  the  anima 
of  the  sea  as  compared  with  the  animals  of  the  land.    Some  live  anywhere  and  eve 
where,  and  through  long  association  come  to  vary  their  species  in  accordance  wvfi 
differences  of  climate  and  food,  not  only  in  respect  to  size  and  color,  but  also  in  respect 
to  the  softness  and  thickness  of  their  hair;  but  when  transferred  to  a  different  clima»t^ 
after  a  long  interval  of  time  they  lose  again  their  specitic  difference  and  revert  to  the 
firist.    So  European  horses  when  transferred  to  Siberia  become  perceptibly  smaller  and 
hardier;  and,  on  the  other  hand,  when  taken  to  India  or  China  they  become  so  mncb 
slighter  and  smaller  that  after  a  iapse  of  time  they  form  a  peculiar  species.    Yakut 
cattle  when  transported  to  Kamchatka  become  not  only  larger,  but  more  prolific;  ftDd 
this  is  the  case  also  with  cattle  that  are  sent  to  the  port  of  Arcliangel.    With  Euglish 
sheep  that  are  taken  to  Sweden  on  account  of  the  excellence  of  their  wool,  not  only 
the  wool  changes  after  a  short  time,  but  also  their  size.    If  one  did  not  observe  this, 
it  would  seem  that  the  species  of  animals  increased  gradually  in  Siberia  alone;  for 
example,  the  squirrels  on  the  Obi  are  large,  and  covered  with  long,  ashy  grayfiir; 
Obdoric  squirrels  are  one-third  smaller,  and  covered  with  short  but  thicker  for;  Bar- 
gnsian  squirrels  are  covered  with  black,  and  Werchoian  squirrels  are  mottled  with 
black  and  ashcolored  fur.    All  this  difference,  as  far  as  concerns  size  and  thickness 
of  fur,  is  due  to  climate,  and  as  far  as  concerns  the  color  it  is  due  to  the  food.    Where 
evergreen  larches,  or,  ns  they  are  commonly  called,  spruce  and  pines,  grow,  there  the 
fur  is  a  bright,  ashy  gray;  where  the  larches  are  deciduous,  there  they  grow  vitb 
black  fur. 

Among  animals  tlic  seal  (phoca)  is  the  only  one  which  lives  not  only  in  everypart 
of  the  ocean,  but  in  the  Baltic  Sea,  the  Caspian  Sea,  and  lakes  which  have  nooon- 
munication  with  the  sea,  as  in  Lakes  Baikal  and  Oron ;  it  is  found  everywhere  at  all 
times  of  the  year.  Notwithstanding,  this  difference  occurs,  that  the  ocean  seal  {pko(0 
oceanica)  is  more  common  and  is  distinguished  in  color  from  all  the  rest;  it  is  covered 
with  muddy  gray  fur,  and  on  the  back  of  its  body  it  has  a  large  spot  that  is  cheatnaft 
colored  and  covers  one-third  of  the  whole  hide. 

Now,  I  divide  seals  into  three  varieties  on  the  basis  of  size.    (1)  The  largest,  whiek 
is  greater  in  size  than  a  bull,  grows  only  in  the  eastern  ocean  from  the  degrees  56 10' 
59  north  latitude,  and  is  called  by  the  Kamchatkans  ^^  LachtdkJ^    (2)  Those  of  medinflft  > 
size  are  all  as  large  as  a  tiger,  and  are  marked  with  many  smaller  spots.    (3)  Tli0 
smallest  ones  —  the  ocean  seal,  for  example  —  are  found  in  the  Baltic  Sea,  as  ^eWsB 
in  the  port  of  Archangel,  in  Sweden,  Norway,  America,  and  Kamchatka,  and  in  fresh- 
water lakes.    They  are  monochroiis;  that  is,  of  one  color;  for  example,  those  fooiid^': 
in  Baikal  are  of  a  silvery  gray  color.     If  we  inquire  why  this  sort  of  amphibian  al< 
lives  in  every  ocean  and  lake,  I  reply,  because  it  lives  upon  a  sort  of  food  which  isl 
be  had  everywhere  in  the  world,  and  upon  flesh.     But  the  case  of  the  sea  cow  (Manai€i 
is  different.     It  feeds  only  upon  certain  sorts  of  sea  weeds  not  found  everywhere,  i 
on  jiccount  of  the  structure  of  its  body  can  not  live  everywhere  even  in  shallow  plaoeii^ 
But  the  sea  otter,  although  it  lives  upon  crustaceans  and  shellfish,  can  not  findl 
sort  of  food  everywhere  beneath  a  certain  depth  of  water  on  account  of  its  ck 
forameni  ovale;  and  hence  it  inhabits  the  rocky,  rugged,  sliallow  shoals  of  America,! 
the  islands  in  the  channel,  and  of  the  land  of  Kamchatka.    The  sea  lion  and  the  seal 
are  migratory  animals,  and  seek  the  recesses  of  the  sea  and  uninhabited  islands  in  ' 
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w^Mis  geese  and  swans,  so  that  there  they  may  get  rid  of  thoir  fat,  ropulate, 
lye  birth,  aiitl  wheji  that  m  done  they  retiini  horne  in  the  same  way  as  birds, 
'be  amphibious  /fiV/wf/a,  a  mo&t  voraeious  animal,  selects  thofie  places  where  there 
mg  iidets  of  the  sea;  they  generally  wander  about  very  widely,  where  they  ran 
the  fishes  together  and  devour  them  more  <jni<'kly  m  hirger  numbers  ^  sneh 
R  as  are  at  the  mouth  of  the  Ud  and  <  Jehotsk  and  the  arm  of  tbe  sea  at  the  mouth 
p  river  Ohitora.  Tbe  walrus,  fron*  his  love  of  ease,  seeks  out  desohite  and  unin- 
ed  plaees,  and  bceause  of  his  tjitness  seleets  a  eo!d  plaee  in  the  midst  of  i<!e,  and 
i&e  he  tinds  these  eonditions  at  any  time  of  the  year  at  the  mouth  of  the  river 
Yeuisee,  Leiiatand  Kolima,  and  around  Cape  Tsebutseiut  he  is  fond  of  tliose 
IIS.  The  riglit  whale  {halavna)^  because  it  is  fond  of  peace^  chooses  those  parts 
5  sea  less  frequented  by  sliips,  and  since  tljose  places  are  for  tlie  most  jjart  in  the 
I,  whales  live  there  and  select  those  regions  for  sleep^  for  giving  birth  to  their 
^y  and  for  breeding. 

Iccordingly,  the  reason  why  other  atiiphibious  animals  inhabit  not  all  Imt  only 
certain  regions  of  the  ocean,  must  be  looked  tor  in  the  nature  i»f  the  animals 
selves.  For  some  the  food  that  they  eat,  for  others  their  love  of  ease,  for  othera 
liflerent  charaeteristics  tix  their  Ijoundaries  and  determine  their  dwelling-places. 
iut  all  sea  animals  have  son>ething,  either  in  appearance  or  in  habits,  in  commoQ 
laud  animals,  on  account  of  which  even  at  tirst  sight  they  are  compared  by  the  com* 
people  to  these  animals,  and  thus  get  their  names.  So  the  host  of  natural  philoso- 
I  talk  about  bulls,  horses,  wolves,  and,  dreauiiugof  allegorieSj  bring  in  lufuiks  and 
men.  It  has  seemed  to  me  worth  mentioning  that  Kutheniau  sailors  wheji  they 
saw  the  manatee  called  it  ^^Korova  MorsJitimj^'  with  exactly  the  same  lu'opriety  as 
[iigliah  and  Dutch  called  it  a  ^'sea-cow;'' '' JSivutch'ti^^  they  called  **seadion/^xnd 
,"  "se^i-bear."'  Not  noticing  the  criteria  oflbred  by  nature,  they  less  appnipriately 
I  the  *' sea  otter"  '*  Bohr  jMorskoi,^'*  But  all  these  animals  became  km>wn  only  lialf 
tary  ago;  in  fact,  Marcgraf  makes  mentitm  of  the  sea  otter,  but  somewhat  brietly 
obscurely.  The  navigator  Dampier,  a  tireless  explorer,  speak^?of  the  sea,  lion  and 
ea  bear;  and  many  learned  men,  and  Dampier  as  well,  mentiim  the  manatee. 
I  must  admit  that  the  accounts  given  by  the  scholars  are  fragmentary  ami  imper- 
md  for  the  most  part  fabulous  and  false.     Dampier,  on  the  other  ha  ml,  has  by 

parasaugs  excelled  them  with  a  most  accurate  description,  as  good  as  could 
pected  itom  an  unlearned  man. 

int  one  must  not  suppose  tiiai  these  places  do  not  contain  more  great  and  won- 
1  animals  that  are  still  unknown,  besides  those  which  I  sliall  describe.  For  if 
lier,  time,  and  place  had  favored  my  desire  I  should  have  enriched  natural  history 
many  curiosities  of  that  sort,  as  indeed  1  desired  when  I  took  the  risk  of  this 
cy  to  parts  so  distant  and  uiu^xplored.  Thus,  tor  instance,  I  describe  the  traces 
*ertain  unknown  animal  upuii  the  island  of  Shumagin,  and  I  ijisert  a  sketch  of  a 
pe»  and  with  this  imperfect  account  1  must  content  myself  and  others. 
D  what  order  1  shall  next  year  examine  the  shores  of  the  sea  near  the  mouth  of 
rer  Kolima  time  will  tell.  I^Iy  zeal  is  Jired  by  those  mammoth  skeletons  and  the 
counts  of  them*     And  I  do  not  doubt  that  the  American  shores  are  to  become 

^Bown  to  us,  and  with  them  this  wondci  ful  subject  as  well.    As  long  as  things 

tand  perish  unknown  with  our  consent,  ami  through  tmr  silence  sire  counted  as 

things  which  may  be  seeu  with  little  labor  in  the  very  land  where  we,  with  all 
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our  inquisitiveness,  live — it  is  not  strange  that  these  things,  which  we  are  prevc 
from  observing  by  the  great  sea  that  lies  between,  have  remained  to  the  present 
nnknown  and  unexplored.  In  the  farther  confines  of  Asia  and  the  Russian  Em] 
learned  that  the  ^^Suhdc^  of  the  Scythians  was  regarded  as  fabulous.  I  also  les 
that  in  the  Desert  of  Azof,  and  in  that  where  the  Saporozkiensian  Cossacks  livi 
one-horned  goat  bears  the  same  name — an  animal  very  common  and  very  well  k 
upon  their  tables.  There  is  likewise  a  Scythian  wolf,  black  in  color,  and  describ 
Aristotle  as  longer  than  the  common  wolf  but  with  shorter  legs,  exceedingly 
and  savage.  There  is  also  in  the  neighborhood  of  Voronesch  and  Astracan  an  a 
that  barks  like  a  dog.  It  is  sly  and  bloodthirsty  and  will  attack  people  lying  a 
or  steal  whatever  it  can  from  the  household  stores.  This  maybe  the  hyena  of  ai 
times.  And  I  desire  nothing  more  than  that,  after  I  have  explored  Siberic 
authorities  may  think  well  to  intrust  to  me  the  exploration  of  the  deserts — pro 
no  one  else  undertakes  it;  and  I  hope  that  if  my  efforts  prove  acceptable  I  m 
sent  into  exile  for  /everal  years  on  their  account,  that  I  may  spend  there  a  long 
which  1  prophesy  will  prove  but  too  brief. 

THE  MANATEE. 

The  following  is  a  description  of  the  manatee,  or,  as  it  is  called  by  the  £) 
V€Lcca  marina  (sea  cow),  by  the  English,  "sea  cow,''  and  by  the  Russians,  "Jfot 
Korava;^^  the  description  is  made  from  a  female  killed  on  the  12th  of  July,  17^ 
Bering  Island,  which  lies  in  the  channel  between  America  and  Asia.  It  had,  ac 
ing  to  the  English  scale  of  measurement,  the  following  dimensions: 

Length  ftom  the  extremity  of  thenpper  lip  to  the  extreme  right  oomu  of  the  caudal  fork 

From  the  extremity  of  the  upper  lip  to  the  nares 

From  the  narial  septum  (columna  narium)  to  the  anterior  angle  of  the  eye 

From  the  anterior  angle  to  th")  posterior  angle  of  the  eye 

Distance  between  the  eyes  at  the  anterior  angles 

Distance  between  tho  eyes  at  the  posterior  angles 

The  breadth  of  the  narial  septum  {columna  narium)  at  its  base 

Height  of  the  nares 

Breadth  of  the  nares 

From  the  extremity  of  tho  upper  lip  to  the  angle  of  the  mouth  (oris  froenum) 

From  the  extremity  of  the  upper  lip  to  the  shoulder 

From  the  extremity  of  the  upper  lip  to  the  opening  of  the  vulva 

Length  of  the  vulva 

Length  of  the  tail  from  the  anal  sphincter  to  the  region  of  the  caudal  fin 

Circumference  of  the  head  above  the  uostrilH  (supra  nares) 

Circumference  of  the  head  at  the  eyes 

Circumference  of  the  neck  at  the  nape  (nucha) 

Height  of  the  end  of  the  snout 

Circumference  of  the  body  at  the  shoulders 

The  greatest  circumference  about  the  middle  of  the  abdomen 

The  circumference  of  the  tail  at  the  origin  ( inaertio)  ofthetin 

Distance  between  the  extreme  points  of  the  caudal  fin  (this  is  the  breadth  of  the  fin) 

Height  of  the  fin 

The  whole  length  of  the  inner  lip,  which  in  villous  and  ronph,  like  a  brush 

Width  of  the  same 

The  width  of  the  exterior  upper  lip,  which  stands  oblic^uely  to  the  lower  jaw  and  is  covered  all 

over  with  rather  long,  white  bristles  

Height  of  the  same 


le  breadlh  of  the  lower  lip,  which  is  hairless,  black,  smoDtb,  and  dopoa  toward  the  iterQam, 

and  ih  heart-shaped. 
Height  of  the  same . 
Yxom  tbif  lower  Hp  to  the  st<?mnni- 
"Hi* ilmiijcter  of  the  month  at  the  angle  (orU  froenum) , 
}>oiD  the  phiirynx  tu  tlie  eml  of  Thi?  oi-8ophagti8. 
Tbewidth,  ur  rather  length^  nf  the  «toiiiacli 
Thiwhule  inteetinal  tract,  from  pharynx  to  sous  , 

(And  Ao  it  IS  2i^  tiine»  m  long  aB  tbt)  whole  anLUial.) 
I*>i)ni  padeniia  in  aual  Hphiucter  . 
I>iAmt't«r  of  th(3  trachea  helow  the  glottis. 
Hfijjhlof  fbe  heart. 
Widllioftht*  heart. 
Utigih  of  the  kidneys  . 
Width  of  the  kidueys. 
Un^tb  of  the  tong^ae. 
TVidtb  of  the  tonjirne. 
Unirth  of  the  nipples  . 
Width  of  the  humerus. 
Length  of  the  iilmi. 

Un^h  of  th«:^  Bkull  frum  itares  to  occiput 
Widtiiof  the  occiput - 

DESCEIPTION   OF  THE  EXTERNAL   FARTS. 

This  auimal  beloitfjs  practicully  t<»  the  nea,  and  i^  not  anijilubioiis,  although  some 
*titboritie8  have  so  narrated;  but  tliey  bav«  misunderstood  the  stories  of  some  others 
who  tell  of  its  feedin^^  upou  vegetation  about  the  shores  of  the  sea  and  rivera*  But 
by  this  was  uieatit  not  the  vet,'etati(m  of  the  Uind,  but  seaweed  that  grows  out  in  the 
WBteron  the  shore  of  the  sea.  This  seemed  4juite  an  unwelcome  fact  (that  it  fed  on 
seaweed)  and  most  absurd  to  Celsius  Clusuis,  who  had  ^eeii  a  whole  hide  stufted  with 
fitniw;  but  it  is  found  U*  be  so  also  iu  the  ease  of  the  living  beast  {strange  as  it  is 
true),  if  one  will  but  have  regard  to  its  tbrm,  movements,  and  habits- 

It  is  covered  with  a  thick  hide,  more  like  unto  tli©  bark  of  an  ancient  oak  than 
unto  the  skin  of  an  animal;  the  manatee's  hide  is  blaek,  mangy,  wrinkled^  rough, 
brd,  and  t<)ugh;  it  is  void  of  hairs,  and  almost  impervious  to  an  ax  or  to  the  point  of 
ibook.  it  is  an  inch  thiek,  and  a  transverse  sei^tion  of  it  is  very  like  unto  ebony 
both  iu  smoothness  and  in  eohir.  This  exterior  eortex,  however,  is  not  skin  {t-tttiii)^ 
but  cuticle  {vutit^tda};  but  in  the  dorsal  region  it  is  smooth*  From  the  nape  to  the 
c*ttdal  hn  the  surface  is  uneven  with  nothing  but  circular  wrinkles,  but  the  sides  are 
•iceediogly  rough,  especially  about  the  head,  and  bristling  witli  many  eup-shapcd 
promtDeuees  like  stemless  mushrooms  {pezua^).  This  cuticle  which  surrounds  the 
ibiile  body  like  a  crust  is  frequently  an  inch  iu  thickness;  and  it  is  composed  of 
BOtJn'ug  but  tubules,  in  the  same  way  as  we  observe  in  the  Spanish  cane  or  Mambu 
of  the  Indians  and  Chinese  (oc  m  ttrumUnt'  rulenins  HiJipftnit'ore  Mamfm  Indoj^um  et 
ihnrmium).  The  structure  of  the>e  tubules  is  perpenditnilar  to  tlie  skin.  Longitudi- 
lalij  they  can  not  be  torn  or  separated  from  one  another.  The  tubules  are  implanted 
I  the  lower  part  of  the  skin;  tliey  are  roundish,  convex,  bulbous,  and  hence  pieces 
f  the  skin  that  are  torn  off  from  the  cuticle  are  full  of  tubercles  like  Spanish  bark, 
id  the  underlying  cutis  is  excavated  with  a  great  many  very  small  holes,  like  a 
imble   {netricnm    diffitaic),   which    were    beibre    the    receptacles   of    the    bulboua 
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tubnlos  of  the  cuticle.  Now,  these  tubules  rest  upon  one  another  very  cloe^ly;  tbey 
are  tenacious^  wi^t,  and  tumid,  and  they  d»i  not  appear  wlien  the  cuticle  is  mt 
Jiorizontally,  but  tlic  surface  is  sinootli,  as  the  hoofs  of  certain  animals  when  they  art 
cut.  But  as  soon  iis  it  is  hung-  up  in  pieces  and  cxposeil  to  the  sun  and  beconiea  drj^^ 
it  lias  perpend ii'ular  Itssures  and  can  be  broken  like  bark,  and  then  this  tnbulom 
structure  conies  clearly  t4>  view.  Through  these  tuWs  a  thin,  scnms  mucus  isexu»ld< 
in  hirger  rjuantitjes  on  the  sides  and  about  the  head,  and  in  smaller  quantities  ou  the 
ba4'k.  When  the  aunnal  has  lain  for  some  hours  upon  the  dry  shore,  the  back  beeome« 
dry,  but  the  liea*!  and  sides  are  always  wet. 

Now,  this  thick  cuticle  seems  given  to  the  animal  for  two  pur[K>se:'  priucipally; 
(1)  Thatj  inasmuch  as  the  animal  is  compelled,  for  tlie  sake  of  getting  a  living,  to  live 
continously  in  rouglj  and  rugged  places,  and  in  the  winter  among  the  ice,  it  may  not 
rub  otf  the  skin,  or  that  it  nuiy  not  be  beaten  by  the  heavy  waves  and  hruiseil  with 
the  stones,  and  when  pursued  it  is  protected  by  this  coat  of  Tnail;  (2)  that  the  natiiiit 
heat  may  not  be  disai[^atcd  in  the  summer  by  Um  profuse  perspiration  inimium  tram 
pimntio)^  or  complctt*ly  counter  at!  ted  by  the  cold  ol'  wint-iT.  And  that  would  be 
natural,  for  it  has  to  live,  not  in  the  depths  of  the  sea  as  other  animals  and  flsbes.  bal 
it  is  always  compelled  in  feeding  to  expose  half  of  its  body  to  the  cold* 

I  have  observed  in  the  case  of  many  tliat  were  cast  ap  dead  upon  the  shore  of  th«i 
sea,  that  the  cuticle  had  been  broken  oH'  ou  one  side  or  the  other,  and  that  that  hai 
been  the  cause  of  their  death;  and  this  happens  principally  in  the  winter  time,  from 
the  ice. 

And  J  observed  tminy  times  in  iinimals  that  had  been  captured  and  drawn  on 
shore  with  a  hook,  that  great  pieces  of  cuticle  had  been  pulled  ort'  iu  consequeuce of 
the  violent  thrashing  of  its  btaly  and  tail  and  its  resisting  with  its  frout  fe^t,  aotl  that 
the  broken  piece  of  cnticle  that  covered  the  arms  ami  candid  tin  was  like  a  lioof;  all 
this  goes  to  make  my  opinion  stronger.  Cuticle  of  exactly  the  same  scut  covers  tiie 
whale  {b(jUtrna)^  although  no  mention  is  made  of  it  Viy  the  authorities;  and  almost  the 
whtde  o\'  the  cuticle  was  rubbed  off  from  a  whale  that  was  washetl  up  dead  npouoiir 
island  on  the  I s t  d ay  o f  A u g u s i ,  fo r  during  se v e ra  1  d ays  it  h a< I  bee n  tossed  abou t  by 
the  waves,  this  way  and  that,  and  bruised  uiK>n  the  rocks  before  it  came  to  otir  shore. 

While  this  cutich?  is  wet  it  is  tawny  black*  like  the  skin  of  a  smoked  ham,  but 
when  it  is  dry  it  is  wholly  black,  hi  certain  animals  it  is  nuirked  with  rather  huge 
white  si:M>ts  and  ztujes,  and  this  color  penetrates  clear  to  the  cutis.  This  catide 
about  the  head,  eyes,  ears,  breasts,  and  under  the  arms,  where  it  is  i-ough,  is  thickly 
infested  by  insects,  an*l  it  freviucntly  happens  that  they  perforate  the  cuticle  and 
wound  even  the  cutis  itself.  When  this  happens,  large,  thick,  warty  prouiiiicntts 
arise  from  the  lytnph  of  the  cutis,  or  from  the  broken  glands  that  jneserve  the  oil,  as 
It  were,  in  the  liitle  cells,  m  the  sfime  manner  as  in  whales,  and  ttftentimes  maketbo 
above-mentioned  places  fouL 

Under  the  cuticle  lies  the  cntis  surrounding  the  whole  body.  This  is  2  liuia 
thick,  soft,  white,  very  firm  in  strength  and  structure  just  like  that  of  the  whale,  and 
it  can  be  put  to  tlie  same  uses. 

In  <"omparison  with  the  huge  mass  of  tlic  restof  lis  body  the  heml  is  small,  sbortj 
and  closely  cijunected  with  the  body;  in  figure  it  is  a  sqnare  oblong,  wideuing  from 
I  he  Um  towanl  the  lower  jaw*  The  U*\}  itself  is  tlat  and  covered  with  a  bhu*k  cuticlei 
exceciliogly  scraggly  and  a  third  part  thinner  than  tlie  rest  of  the  cuticle  and  nioi 


Stellee's  account  of  the  sea 


i8r) 


I 

I 


i&iidly  torn  off.  Tbe  head  .slopes  from  the  occiput  to  the  iiares  arifl  slopes  u^thiti  from 
tUe  mireg  to  the  lips.  The  end  of  the  snout  is  8  inches  hi-ifh  and  ^rows  i-tpidly  thicker 
front  the  iios4e  to  the  oedpnt. 

The  opening  of  the  mouth  {tirtus  oris)  is  not  underneath  {st(iHnnK)j  hut  in  a  line 
with  the  sides;  bnt  the  exterior  upper  lip  is  so  large,  broiid,  autl  oldique  to  the  angle 
of  tbeniouth,  ami  lengthened  out  so  much  above  the  inferior  rnarirlible,  that  to  one 
irhuhnilvR  at  the  head  alone  the  opening  set^ns  to  be  located  uiulerneath, 

Tlieoi>eniiig  of  the  mouth  itself  is  not  very  hirge  in  proportion  to  the  auimal,  nor 
tjNt it uecessary  that  it  should  he,  as  it  lives  on  scaweeiL 

TIm»  lips,  both  the  upper  and  the  lower,  are  double  and  divided  into  external  aud 
intennd  lips. 

The  external  upjicr  lip,  linishi ng  the3  end  of  the  snout  obH<|uely,  is  like  a  half 
firde;  it  is  flat,  tumid,  thicks  14  inches  broad,  10  iuches  high,  in  c^dor  a  glossy  white, 
AHil  overgrown  with  a  great  many  little  hills  or  tubercles,  fnun  the  center  of  eat'h  f>ne 
o/wbich  grows  a  %vhite,  translucent  bristle  4  or  Ti  iu(*hes  long. 

The  internal  upper  lip  is  5  iuches  loug  aud  2A  iuches  wide.  It  is  everywhere 
tl«tached  from  the  external  lip,  and  fastened  to  it  tudy  at  the  base;  itoverhatigs  the 
palate,  and  it  looks  like;  a  calf's  tt>ugne,  all  villous  and  rough  like  a  brush.  It  closes 
the  month  tirrnly  ab4>ve;  it  is  movable,  and  by  its  own  motion  serves  to  tear  olf  the 
scawecil  aud  bring  it  into  its  mouth;  for  it  feeds  in  the  aame  way  as  horses  and  cattle^ 
Uj protruding  its  lips  and  bending  thein  outward. 

The  lower  lip  is  likewise  double;  the  external  Up  is  black,  aud  smooth,  aud 
^witbont  bristles;  it  is  roughly  heart  shaped  aud  like  a  rhin,  if  we  may  so  call  it;  it  is 
7  incites  wide  ami  0.8  inches  higli. 

The  iiitenial  lower  lJi>  is  separated  likewise  from  the  *?xtern;d;  it  is  villous  and  is 
not  visible  when  the  mouth  is  closed,  because  the  external  lij*  reaches  out  aud  covers 
it;  iirid  being  set  opposite  the  internal  upper  lip  it  closes  the  mouth  firmly, 

WluMi  the  lower  mandible  is  iqjpUed  to  the  upper,  the  s[iace  which  intervenes 
wlmj  liolh  are  closed  is  tilled  up  with  a  dense  array  of  very  thick  white  bristles  1 A 
iiu'lies  long.  These  bristles  prevent  anything  fron»  tailing  out  of  the  month  while 
tlieauima)  nuisticates,  or  from  being  washed  out  with  water  which  ttows  into  the 
TBoiith  and  is  driven  «nit  again  through  the  oi>ening  when  the  nu>uth  is  closed. 

The  bristled  are  as  thick  as  ii  dove's  tiuill;  they  are  white,  hollow  inside,  bulkms 
Wow,  and,  even  without  the  aid  of  a  microscope,  they  show  clearly  the  structure  of 
tWlnnrnni  hair. 

H'tbeaninial  lies  pione  u]>on  its  belly,  the  end  of  its  snout  on  a  line  perpemlicular 

fmm  the  nare»  to  the  lips  is  8  inches  high  and  is  rounded  in  front,  like  a  ball,  from 

liose  to  the  ends  of  the  lips  and  also  to  the  lateral  regions  of  the  npjter  jaw, 

pmws  thicker  and  Increases  rain'dly  in  circumterence.     The  external  lips  are  v>iry 

Itfimiitient*  thick  and  swollen,  and  perforated  witli  a  great  many  large  pores,  like  a  cat's, 

ibni  each  one  of  which  grows  a  strong  white  bristle;  these  bristles  are  perceptibly 

•footer  the  nearer  they  are  tc  the  openi  ng  of  the  mouth  itseltl    Of  the  bristles  those  were 

especially  noticeable  for  thickness  which  grow  between  the  lips  of  cither  Jaw.    They 

Uke  the  (dace  of  teeth  in  prdliug  off"  the  seaweed  and  prevent  anything  from  falling 

oaf  of  the  mouth  while  the  animal  mastti'iites.     The  inferior  nnixilla  is  shorter  than 

?  superior;  it  alone  is  movable^  but  the  lijjs  uf  both   nuixillae move,  as  (hi  the  lips 

r;itlle.     With  these  the  submarine  jdants  which  they  tear  oif  from  the  rocks  with 
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\hv\v  arriiH  are  so  rut  oif  trom  tbe  hard,  iiueatable  r<K)t8  and  stems  that 
14^)  he  cut  off  with  the  edge  of  a  dull  knife.  When  the  tide  comes  in  these  m>ti 
and  stems  are  washed  ashore,  aud  lying  there  in  great  heaps  on  the  seashore  tbcf  {I 
hetray  to  the  visitor  the  preHent  quarters  of  these  guests;  inasmach  as  the  stems ivf 
sea  plants  are  t4>ugiier  and  thiclter  than  those  of  land  plants^  the  lips  are  iiiadentucb 
stronger  and  harder  than  are  the  lips  of  any  of  the  hind  animals;  tlierefore  tbe  lip* 
are  also  infHlihle,  aud  can  not  bts  noftened  by  boiling  or  in  any  other  way.  The  internal 
sirnctnre  of  the  lips  is  so  arranged  thiit  when  cut  they  are  like  a  checkerboiml, 
i'oiiHisting  of  very  small  sijuares;  there  are  rountless  very  small,  thick,  red.  rborolwid 
or  trapezoid  sfpiares,  with  which  others  that  are  white,  tendinous,  full  of  cells  like 
network  aud  containing  liquid  oil,  are  interspersed  in  equal  numbers.  These  Ijpi 
when  boiled  in  water  very  easily  yield  a  great  amount  of  oil,  and  when  this  oil  is 
tried  out  the  white  cells  appear  like  so  much  tendinous  network.  The  purjjoseot 
this  structure  seems  to  me  t-o  be  a  threefold  one:  (1)  That  the  strength  and  densitjr 
of  the  lips  may  be  increased,  and  that  they  may  not  l>e  so  easily  exposed  to  mf 
duTiger  from  without;  (2)  that  the  heavy  lips  may  l>e  more  easily  raised  aud  moved* 
inasmuch  as  tlie  origin  and  insertion  of  the  muscles  {caput  ct  caudae  horum  mmeu^ 
lorum)  are  so  disposed  that  the  origin  of  the  muscles  is  set  obliquely  to  the  opening 
of  the  mouth,  and  the  insertion  of  the  muscles  obliquely  to  the  top  of  the  head;  m 
that  with  their  beginnings  and  ends  the  lips  make,  as  it  were,  a  wreath  of  mas<  lea; 
('^)  that  by  means  of  this  structure  the  lips  may  be  moved  with  a  sort  of  spiral  motion, 
and  that,  since  the  head  on  account  of  the  continuous  thick  crust  can  be  moved  imly 
with  difficulty,  it  may  not  be  necessary  for  tfiem  to  move  the  whole  body  as  ofteuai 
they  wish  to  pull  otf  the  tenacious  seaweed. 

They  masticate  differently  from  all  other  animals;   not  with  teeth ,  which  tbey 
lack  altogether,  but  with  two  strong  white  bones,  or  solitl  tooth  masses,  ime  of  whidi 
is  set  in  the  palate  and  the  other  is  fastened  in  the  inferior  masilla,  and  curresijoud 
the  first. 

The  insertion  itself,  or  connection,  is  entirely  anoyiulous,  and  would  be  expr 
by  no  known  nfime;  ijoinphtrnw  we  can  not  call  it,  because  the  bones  are  not  fasti 
in  the  ruaxillae,  but  eaeh  is  held  by  many  papillae  and  |>oreS|  |K)res  and  papitlie 
alternating,  in  the  palate  and  in  the  inferior  mandible,  liesides,  in  front  it  is  inserte*! 
intii  the  papillary  membrane  of  the  internal  upper  lip,  and  at  the  sides  in  the  grouvtid 
tAgt  of  the  bone,  and  at  the  back,  with  a  double  process,  into  the  palate  and  iiiii|fl 
vaitiUa,  and  is  in  this  way  made  firm*  ^ 

Tliei^  mohir  bones  are  perforated  below  with  nniny  little  holes,  like  ti  thimbte 
{mtirictiM  dujitale)^  or  like  a  si>onge,  in  which  the  arteries  and  nerves  are  inserted  m 
way  as  in  the  teeth  of  other  animals.     Above  they  are  smooth  and  excdVi*t(?<l 

ilMUiy  winding,  wavy  canals,  and  between  them  are  eminences  which  in  masticatiou 
ii  into  tlie  canals  of  the  forresjvonding  hone  so  perfectly  that  the  seaweed  (/wn)  t* 
gnNUMl  aiftd  mashed  l»etween  them  as  between  a  fuller's  beams  or  between  millsti)U«^ 
1  httra  h^A  a  drawing  made  of  these  b<ines,  which  wilt  explain  more  clearly  whiktifl 
%mm  totelligible  from  the  descri[»tion.  ^ 

The  nose  is  situated  in  the  farthest  tip  of  the  head,  as  in  thehurse*  there  aroH 
mmuihk^  and  ft  thick  cartilaginous  column  1^  inches  wide  between  them.    The  iiostrH 
Iras  are  2  inches  huig  and  just  as  wide  in  diameter.    They  are  flat,  and  stretc 
BiAoy  curves  or  labyrinths.     Inside,  the  nostrils  are  very  wide^  wrinkled, afl 
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over  with  a  iiervouf^  membrane,  which  is  perforated  with  many  hhu±  pores, 
roi»  e^ich  pore  grows  a  bristle  as  thick  a;*  cnbbler'a  waxeilend,  a  half  ineh  long; 
ey  are  easy  to  pull  out,  aud  they  take  the  place  of  t'ibrlsHiu^  m  other  aaimaln* 

The  eyes  are  sitaatetl  exa^^tly  half  way  between  the  end  of  the  snout  and  the  ears 
TO  a  line  parallel  with  the  top  of  tbe  nostrils,  or  just  a  vtivy  little  hit;her*  They  are 
very  small  in  i>roportioH  to  so  huge  a  bcjdy,  being  no  larger  than  a  sheep's  eyes.  They 
are  not  provided  with  shutters,  or  litis,  or  any  other  external  api>aratns,  but  protrude 
from  the  skin  through  a  round  opening,  scarcely  a  half  inch  in  diameter.  The  iris  of 
theeye  is  black,  the  ball  livid;  thecanthi  of  the  eye  are  not  seen  except  when  the  skin 
^cat  away  around  the  opening  ol'  the  eye.  At  the  inner  cantljus  of  the  eye  there  is 
ilaginous  crest  (precisely  like  that  of  the  sea  otter),  which,  when  necessity  arises, 
mern*  over  the  whole  eye  and  takes  the  place  of  a  nictitating  membrane  adapte<l  to 
warding  off  and  removing  any  injury  that  might  chance  to  fall  while  the  animal  feeds, 
Tliis  cartilagiDou»  crest  in  the  back  part  constitutes  one  wall  of  the  lachrymal  sac^ 
with  which  it  isjoiTjed  by  a  common  nervous  membrane,  Wlien  the  hichrymal  sae  is 
cut  a  great  amount  of  sticky  mucus  is  found  m  its  cavity,  Tlie  sac  itself  wcMild 
easily  bold  a  chestnut,  and  inside  it  is  enveloped  in  a  glandular  membrane. 

Tbe  ears  outside  open  only  with  a  small  hole,  like  the  sears.  There  is  not  tlie 
slightest  trace  i>f  an  external  ear,  and  the  holes  can  be  seen  only  by  examining  very 
closely:  for  the  opening  of  the  ears  can  not  be  distinguished  from  the  rest  of  the  pores, 
and  would  scarcely  admit  the  quill  of  a  chicken's  feather.  The  rnterTial  canal  of  the 
ears  is  smooth  and  covered  with  a  highly  pt>Iished  black  skin,  and  when  the  muscles 
of  the  occiput  are  separated  from  it,  as  they  may  easily  be,  it  betrays  itself  by  its 
own  color  and  can  be  seen. 

The  tongue  is  12  inches  long  and  2^  inches  wide,  and  is  like  that  of  an  ox.  It  is 
fwinted  at  the  end  and  the  surface  is  rough  with  short  pajiillae  like  a  (ile.  It  is  so 
deeply  hidden  away  in  the  fauces  that  to  many  the  animal  has  seernetl  to  be  without 
tttougue;  for  drawn  as  far  forward  as  it  may  be  by  the  hand,  it  still  can  not  be  made 
to  reach  tbe  troennm^  but  will  fall  short  of  it  by  1^  inches*  If  it  were  longer,  as  in 
^'tlier  animals,  it  would  be  in  the  way  in  niastication* 

Tbe  head,  like  the  neck,  is  ill  detined,  and  joins  the  body  in  such  a  way  that  a 
line  of  distinction  is  nowhere  visible,  as  is  the  case  with  all  fishes;  but  what  obscurely 
suggests  a  neck  is  shorter  by  one-half  than  the  head  itself,  and  is  cylindrical  and  more 
staider  than  the  occiput  in  circumference.  Notwithstantling,  it  is  not  only  constructed 
with  movable  vertebrae,  but  has  its  independent  action,  a  motion  observed  in  the 
tinwg  animal  only  when  it  feeds;  for  it  bends  its  head  in  the  same  way  as  cattle  on 
^ry  land,  but  the  thick  and  shapeless  cuticle  makes  the  quiet  or  dead  animal  look 
**<  tliongb  it  were  provide<l  with  an  immovable  neckj  for  no  trace  t>f  vertebrae  is  to 
^*»eu  at  all. 

From  tbe  shoulders  toward  the  umbilical  region  it  grows  rapidly  wider,  and 
from  there  on  to  the  anus  it  again  grows  rapidly  slender;  the  sides  are  roundisli  and 
pauncheil  like  a  belly  which  is  swollen  with  a  great  mass  of  intestines,  and  elastic  and 
fmftrd  lip  like  an  inflated  skin,  and  diminishes  in  size  from  the  umbilical  region  toward 
^\ii'  anas,  and  again  fron*  tlie  mamnne  toward  the  neck. 

When  the  animals  are  fat,  as  they  are  in  spring  and  summer,  the  back  is  slightly 

ex;  but  in  winter,  when  they  are  thin,  tlie  back  is  tint  and  excavated  at  the  spine 
111*  hollow  on  either  side,  and  at  such  times  all  the  vertebra/^  with  their  spinous 
can  be  seen. 
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Tln^  ribs  rise  on  both  sides  in  an  areh  to  the  V)ack,  ami  where  they  are  joined  to 
the  vertebrae  of  the  bat^k  by  ttmpkmrfhrosis^  a*s  they  are  in  a  man,  they  exteoddown 
ward  like  a  bow^  and  in  the  |dace  wliere  they  are  joined  on  both  sides  to  thevcrtebnit 
they  nnike  a  donble  hoHow  on  the  back* 

At  the  twentysixtti  vertebra  the  tail  begins,  and  continues  with  thirty-flve  ver 
teljrae.  The  tail  grown  perceptibly  thinner  toward  tlie  Htl  It  is  not  so  niuehtiatjil 
rutbt*!'  somewhat  quad  ran  ^^nhir,  for  all  the  vertebrae  of  the  tail  have  two  epi[»hy{t«9 
[zygapoi>^iy^t»8]  and  four  proeesses.  Of  these  tlie  lateral  processes  are  broad  Jhit*  ad 
blunt  at  the  poiut.  The  spinous  proeess  oo  the  dorsal  side  or  spine  (ptocrsMuif  supermr 
in  iiorso  mu  Mpina)  is  sharpened^  the  lower  one  is  a  broad,  tiat  bone,  like  unto  aGuTk 
lamlKla.  This  is  joined  by  a  eonl  to  the  main  body  of  the  tail  and  is  tiistened  to  it 
with  very  stron^^  ligaments  and  tentloos.  As  a  result  of  this  i|nadrnpte  position  the 
niusdes  of  the  tail  till  these  cavities  of  the  vertebrae  and  the  angles  betweini  tbe 
processes,  ami  so  the  tail  itself  gets  the  form  of  a  square  oblong  with  obtuse  angles 

For  tln^  rest  the  tail  is  thiek,  very  powerful,  and  ends  in  a  very  hard,  stiff*  blat^k 
fin,  which  is  not  divided  into  rays,  Imt  solid,  and  is  in  substance  like  prepared  wbiile 
bone,  and  eonsists  of  nothing  but  layers,  one  upon  the  other,  as  it  one  solid  piece. 
This  tin  is  frayed  out  for  a  distance  of  9  inches  from  the  extremity,  and  is  soraetbitijr 
like  the  iins  of  tishes  that  are  spined  with  a  rudiT  sort  of  spines.  The  fin  it^If  liiat 
ends  the  tail  is  78  inolies  wide  or  long,  7.3  inches  high,  and  1.5  inches  thick,  auil  ii 
iusertcd  in  the  muscles  of  the  tail  as  if  by  (fomphofiis,  or  a  triaugular  canalJ 

The  tin  #>f  the  tail  is  somewhat  forketl,  and  both  cornua,  dilferently  from  tlie.tail 
tins  of  larger  sea  tislics,  fis  the  shark  and  the  like,  are  of  the  same  magnitude,  hi  till 
respect  it  agret's  with  the  whale.  And  so  the  caudal  fin  is  parallel  with  the  sidei^il 
is  the  case  of  the  phocaena  and  liahiena,  and  not  with  the  back,  as  is  the  easewWi 
most  fishes.  With  a  gentle  sidewise  motion  of  its  tail  it  swims  gently  forward;  witli 
an  up-and'down  motion  of  the  tail  it  drives  itself  violently  forward  and  straggle!*  to 
escape  from  the  hands  of  enemies  who  are  trying  to  draw  it  in. 

Tiie  strangest  feature  of  all,  in  which  this  animal  ilitfers  from  all  otber  aniituils 
both  of  land  and  sea  and  from  amphibia,  is  its  arms,  nr,  if  you  please,  its  front  fed; 
for  two  arms,  1*6.5  inches  long,  consisting  of  two  articulations,  are  joined  imrnedisUdy 
to  the  shoulders  at  tlie  neck.  The  end  of  the  humerus  is  joined  to  the  scapala  by 
arthroffut. 

The  ulna  aiul  radius  are  like  a  man's;  the  ubia  ami  radius  U^rmiriate  bluntly  v,\\!l\ 
tarsus  and  metatarsus.  There  are  no  traces  of  tiugers,  nor  are  there  any  of  iiftiiscir 
lioofs;  but  the  tarsus  and  metatarsus  are  covered  with  solid  fat,  nmny  tendons  and 
ligaments,  cutis  and  cuticle,  as  an  auipututcd  human  limb  is  covered  with  skin,  Batlnitli 
the  cutis,  and  especially  the  cuticle,  are  much  thicker,  harder,  and  drier  there,  and  ^» 
the  ends  of  the  arms  are  something  like  claws,  or  rather  like  a  horse's  hoof;  bat* 
horse's  hoof  is  sharper  and  more  pointed,  and  so  better  suited  to  digging.  On  iIj* 
back  (Huphw)  tliese  claws  are  smooth  and  convex,  but  underneath  they  are  ttttt  a«^ 
hollowed  out  in  a  way,  and  rough  with  ci>untle88  very  closely  set  bristles,  half  hh  i«ch 
long  and  hard  like  a  brush. 


'There  is  an  evident  omififtiuti  here,  as  thean  meaaiiremeiilii  woidd  give  the  anhiial  iin  »l>*nr<llf 
oarroir  t«il.  wjierefls  wo  ktiow  froni  tUo  referenn^s  ti>  tlit^  power  of  the  animal,  a.s  wpU  sui  (nnn  the 
t!|;areH  that  h^ivo  been  preserved,  that  tK*^  ilukes  were  bFi>ad  and  piiwerfuJ,  The  vertebrn^  unci  thi»ir 
aiu»c'l«A  ho  iu  the  tibrous  uiass  of  the  lli»kc>«i  im  if  driven  iiu — Eo. 
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I  have  aeen  in  one  animal  these  daws  divideil  into  two  parts,  like  an  ox's  lioof, 

le  division  J  liowever,  was  jio  inoro  tban  marked,  and  tbat  only  in  tlie  entitle:  tliis 

ppeued  more  by  mere  cbante  than  by  tlie  will  of  nature,  and  was  the  more  easy 

lA  the  more  possible  us  the  eiiticle  that  covered  the  4'laws  wa.s  disposed  on  account 

its  dryness  t<i  crack. 

Now,  this  Phitonii!  n)an,  as  the  eminent  John  Ray  was  pleased  in  Jest  to  call  him, 
vtorras  with  these  arms  viirions  otiiees:  with  these  be  swims,  as  witlj  bran<'hia1  fins; 
iv'Uh  these  hv  walks  on  the  shallows  of  the  shore,  iis  with  feet;  willi  these  he  braces 
and  supports  liimself  c»n  the  slippery  rocks;  with  these  he  digs  ont  and  tears  olTtlie 
nlgae  and  seagrasses  from  the  rocks,  as  a  horse  wouhl  do  witli  its  fiont  feet;  with  these 
be  li^lits,  ami  when  taken  with  a  hook  and  dragjged  from  the  water  upon  dry  land 
be  resist*  BO  vehemently  that  the  cnticle  surrounding  these  arms  is  often  torn  and 
pulled  otr  in  pieces;  and  finally  with  these  the  female  wlien  smitten  with  the  sting  of 
passioUj  swinindng  prone  njion  her  back,  erabrat'es  her  i'<>veriEg  lover  and  holds  Idm 
jiermits  lierself  in  turn  to  be  embraced. 

The  two  breasts  are  eliflerent  from  those  <*f  most  cither  animals,  Imt  in  place  and 
form  are  exactly  as  in  ntan ;  they  are  sitnated  one  under  ea(*h  arm  ;  and  one  breast  is  a 
foot  ami  a  half  in  diamrter,  convex,  rough  with  many  spiral  wrinkles,  full  of  ghmds, 
very  hard — harder  than  a  cow's— and  without  any  intermingling  tViL  But  the  adipose 
tissue  that  surrounds  the  whole  body  rests  upon  them  *>nly  with  the  same  thickness 
as  everywhere  else,  but  the  cuticle  is  thinner  there  and  softer,  and  more  wrinkled, 
and  the  papillae  are  likewise  surrounded  witli  a  black  cuticle  with  circular  wrinkles, 
but  KMjft*  Fuder  the  arm  itself,  or  axilla,  the  breast  hangs,  and  when  the  animal  is 
in  milk  the  nipple  is  4  inches  lojig  and  Li  inches  iit  diameter;  in  those,  however, 
tUrh  have  gone  dry,  or  have  not  yet  given  birMi,  it  is  so  short  and  c-ontracted  that 
itflt^ms  nothing  more  than  a  chance  wart,  for  the  breiist  is  not  swollen. 

The  ndlk  is  very  rich  and  swc<»t,  and  in  c*mwistency  is  very  mucli  like  sheep*s 
niilk*  and  very  often  it  was  my  wont  to  get  the  milk  in  large  quantities  from  dead 
oiMMin  the  same  way  as  from  cows.  The  nipple  is  very  murh  wrinkled  and  a  little 
%bcr  than  the  rest  of  the  breast.  When  the  glands  are  cut  they  give  out  milk 
wkich  is  like  that  which  I  collected  by  squeezing  the  papillae.  Ten  or  twelve  lacteal 
«lact«q>en  int^>  each  papilla.  The  breasts  when  boiled  are  a  little  harder  than  beef, 
JUKlgi\i'imt  tlie  odor  of  game,  but  mihL 

They  come  together  aft<*r  the  human  fashion,  the  male  above  and  the  femalebelow, 
Tbt?  (lehis  of  the  male  is  o2  inches  long,  and  with  its  sheath  is  bound  lirndy  in  front 
to  the  abdomen,  and  reaches  clear  to  the  navel — in  a  woid,  it  is  vviy  coarse  and 
ol)i8<*eue  to  li»ok  niKm,  very  much  like  that  of  a  horse,  and  ends  with  the  same  sort  of 
•  gland,  only  larger. 

The  female  pudenda   lie  8  imdies  above  the  anus.     The  npeuing  of  the  vulva  ia 

>lmo«t  a  triangle,  and  wider  above,  where  the  clitoris  lies,  and  narrower  toward  the 

nnas.    The  o]»cnitig  itself  would  without  dithculty  admit  five  fingers  together.     The 

ctitoris  is  about  U  inches  long.     It  is  cartilaginous  and  surrounded  with  a  very  strong, 

ih  skill,  and  is  uneven,  with  many  short  wrinkles  that  frdd  together.     The  skin  is 

tgated  with  yellow  ami  white,  and  so  is  the  vulva.     The  labia  vulvae  are  very 

and  bard.    The  urethrsi  empties  into  the  vulva  alxiut  "»  inches  from  the  opening 

tbe  valva.    Below  this  is  Btretched  a  strong,  crescent-shaped  membrane,  jmrtly 

lacttlar  and   partly  tendinous,  which  separates  the  vulva  from  tlie  i^affina  uteri j 
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properly  so  railed,  witb  a  sort  of  vestibule,  ami  makes  a  kind  of  by  men.    Bat  the  | 
aijertiire  betwe^m  the  corriiia  of  tbis  membrane  is  8o  large  that  the  penis  of  the  male ' 
can  without  any  difficulty  enter  the  vaifina.    The  vagina  itself  is  9i  inches  long  and  I 
covered  with  a  very  atroiig,  lihrmis  membrano,  which  is  ribbed  loDgitudinally  aud 
hollowed  ont  upon  its  surface  with  many  furrows;  between  thes^e  furrows  are  seen  a  1 
crreat  many  glands  not  larger  than  a  pin's  bead,  which  secrete  the  muens  with  wWckl 
tho  vagina  is  covered  all  over.    Next  appears  the  uterus  itself,  spherical  in  shap^,  1 
ill  size  as  large  as  the  bead  of  a  caL     When  1  cut  it  open  it  was  covered  with  mucDiiiJ 
iu  the  same  way  as  the  vagina,  aud  wrinkled  with  a  great  number  ot  folds  half  on  I 
inch  wide.     The  substance  of  the  vagina  was  m>  bard  that  1  could  scarcely  cut  it  vitli| 
a  knife.    The  ligaments  of  the  uterus  and  of  the  fallopian  tubes  bad  precisely  the  same] 
structure  as  those  of  a  horse. 

The  anus  is  situated  8^  inches  below  the  pudenda*     It  is  closed  by  a  sphincterl 
that  is  not  very  tightly  contracted.     In  diameter  it  is  4  inches  wide*    The  sphincter  ia| 
white;  the  inside  coating  of  the  rectal  intestine  is  smooth^  slippery,  olive-gray,  ju»i 
as  iu  horses,  where  it  is  sometimes  black,  sometimes  white  spotteil. 


DESCRIPTION    OP   THE   INTERNAL   PARTS, 

1  opeued  the  heails  of  four  animals,  and  with  the  greatest  painstaking  I  searebed 
tor  the  stones,  incorrectly  so  called,  of  the  manatee,  Hut  so  far  was  I  from  being  abte 
to  find  anything  in  the  least  like  a  stone  or  bone  that  from  this  I  decided  that eitbtr 
those  tones  were  not  found  iu  all  of  them,  or  were  found  only  in  certain  climates,  on 
what  seemed  more  iirobable,  that  Schroder  and  others  who  describe  these  bones  as 
having  tlie  form  of  a  ball,  bad,  like  too  superficial  and  untrustworthy  compilers,  given 
it  this  round  form  after  the  analogy  of  the  bezoar  sttme,  and  that  they  had  never 
with  their  eyes  seen  stones  or  bones  of  the  manatee  as  tliey  desi'ribetl;  and  &om 
should  ratlier  understarnl  that  they  meant  the  masticatory  bones,  or  those  white  tootli 
masses  to  be  (bund  in  the  palate  and  inferior  maxilla;  arnl  this  was  the  more  hkely^ 
as  the  description  given  by  the  euiiueut  Samuel  von  Dale  in  bis  Pharmacologiii 
coincides  with  my  own ;  and  his  description  also  corresponds  to  these  mivsticatory 
bones.  For  be  gives,  perhaps  from  autopsy  (<?u'  orror//,-),  because  he  did  not  under 
stand  the  mechanism  of  these  bones,  the  following  description:  **T!ie  stone  of  Uws 
manatee  is  a  white  crustaccous  bone  similar  to  ivory,  taken  from  the  head,  and  it  is  of 
various  forms,"  by  which  he  no  doubt  meant  to  indicate  the  openings  and  meauclerinp' 
of  various  forms  to  be  seen  uiK>n  the  sui^face  of  both  bones. ^ 

Tiie  cranium  is  very  solid;  it  has  but  little  <'.erebrum,  and  the  <'erebrum  is  liot 
separated  from  the  cerebellum  by  any  t>ony  jdate*  Of  the  rest  1  rnuld  observe  nothin^^ 
striking* 

TliB  oesophagus  or  gullet  is  very  capacious.  Inside  it  is  surrounde4l  with  a 
very  tougb,  wldte,  fibrous  membrane,  and  with  uuiuy  perpendicular  wrinkles  and  fohi!* 
it  goes  to  the  stomach,  aud  there,  before  it  ends,  it  concludes  with  a  lai^ge  nniulifr 
of  little  triangular  appendices  one  line  long,  which  turn  back  upward  toward  tlie 
€>e8ophagus.    The  use  of  these  is,  I  think,  that  they  may  Idnder  the  reflux  of  tbefuod 


^ 


'  These  bones  are  ondonbteclly  the  ear  bones,  and  that  Stt'Uer  fnlleil  to  find  them  is  dae  toths 
f&ct  that  he  lookr'd  for  theoi  innide  the  cranial  caTity.     The  ear  lionen  uf  Hytiiia  art*  not  unlike  lb(it«  { 
of  tb4»  eidatiiig  Manatee. — Eo. 
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l>a.el£^  into  the  gullet,  and  at  tirst  aight  tliey  refute  the  preiK^sterous  opinion  tliat  lias 
\>eeu  held  in  regard  to  the  animaFs  being  a  ruminant. 

The  oesophagus  is  iuserted  into  the  istomach  nearly  at  the  middle,  as  in  the  horse 
fknd  the  hare. 

The  stomach  is  of  atupendous  size,  6  feet  long,  5  feet  wide,  atid  so  stufiTed  with  food 

id  seaweec!  that  four  strong  meo  with  a  roi»e  attached  to  it  couhl  witli  great  eflbrt 

urcely  move  it  from  its  place  and  drag  it  out, 

Tiie  coats  of  the  .s to mach  could  not  by  any  meauH  be  separated;  together  they 

^«K  3  lines  thick.    A  very  strange  fat  omentum  2  linen  thick  Hurrounds  the  stomach. 

t\  tli6  npper  part  it  adheres  firmly  at  the  middle  to  the  membranous  coat  of  the 

stomach;  for  the  rest,  it  is  detached  and  seems  more  to  warm  the  stomach  with  its 

^v^^nlieat  than  to  hold  it  in  place.    The  inner  coat  of  the  stomach  is  white,  smooth, 

^fi^xid  not  wriukled  nor  villous.     But  what  wi^s  most  peculiar,  and  perhaps  incredible 

t'-o  many,  is  that  I  tound  (^outained  in  the  sfromat;h,  and  not  far  tmm  the  cu trance  of 

€iMe  oesophagus  into  the  st<jmach,  an  oval  gland  as  large  }is  a  nian*s  head,  and  grown 

^3i^^tto  it  something  like  a  large  aneurism  between  the  nuiscular  and  tibrous  {fin^roHa) 

c^i^iwitj  this  gland  opened  through  the  viUous  coat  with  many  pores  and  openings  and 

ie-jscuded  int-o  the  cavity  of  the  stomach  a  great  tjuantity  of  whitish  liquid,  in  consis- 

C:*^^ncy  and  color  like  pancreatic  juice.     I  had  as  a  witness  of  this  curious  phenonuiion 

^_Eme  assistant  surgeon,  Bettge.     What  the  character  of  tliis  juice  was  I  discoveretl  by 

£^       tlouhle  chance   experiment;  when  I  inserted  a  silver  tube  through   the  pores  of 

^]ftme  iuuer  coat,  in  order  to  discover  by  blowing  into  them  the  excretory  ducts,  the 

ube  came  out  black,  as  is  wont  to  happen  when  silver  touches  sulphurous  acid,    I 

Fed  the  same  thing  when  I  ordered  Archippus  Konovalow,  the  helper  of  the 

at  sargeon,  to  take  out  the  contents  of  the  stomach  with  his  hands,  and  when 

k^iswas  done  a  silver  ring  that  he  had  upon  his  finger  was  stained  with  the  same  color. 

'Hie  inner  coat  of  the  stomach  was  perforated  by  white  worms  half  a  foot  long, 

"itliwhii'h  the  whole  stomach,  pylorus  and  duodenujn,  swarmed;  and  the  worms  had 

Jtrated  clear  into  the  cavity  of  the  glands*    The  gland  when  cut  i>oured  out  a 

«8it  quantity  of  juice.     Aft^^r  that  I  coold  not  examine  any  more  stomachs,  because 

liM'krd  the  necessary  assistance;  and  with  the  few  men  1  had  1  could  not,  if  1  found 

iiial  lying  anywhere,  turn  it  over  njion  its  bacvk;  and  therefore  1  am  in  doubt 

-  luer  this  ghind  is  a  constant  tljing  or  rather  the  result  of  some  disease. 

The  pylorus  was  so  large  and  tumid  that  at  first  sight  I  took  it  for  a  second 

fitojuacli  and  was  anxious  to  titid  the  two  others,  too,  because  1  thouglit  the  animal 

jMg  ruminant.     But  when  I  cot  into  the  pylorus  I  was  otherwise  informed,  and 

its  being  like  the  stomach  I  saw  that  it  was  the  pylorus.     But  to  my  misfortune 

d  that  the  ]mncreas  along  with  the  duct  into  the  duodenum  and  the  ductus 

iS  were  cut,  for  the  simple  reason  that  the  stomach  could  not  be  taken  out 

tie  with  the  liver  on  account  of  its  great  size,  and  besides,  my  assistants,  who  had 

hired  for  just  one  hour  with  tobacco,  which  took  the  place  of  money,  becanre 

of  the  work.     Yet  I  recognized  that  the  pancreas  was  divided  into  two  lobes 

uid  comjjosed  of  many  flat,  rather  large  glands,  and  that  it  was,  for  so  large  an 

miflinl,  comparatively  small;  for  it  did  not  extend  in  length  beyond  4  inches. 

There  are  more  intestines  in  this  animal  than  in  any  other,  except,  perhaps,  the 
rhale  alaoe,  which  hitherto  I  have  not  been  in  a  position  to  inspect*    The  abdominal 
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cavity  was  so  full  tliat  tlie  abilomeii  was  tain  id  and  swollen  like  ati  \\\i^ 
Hence,  wben  tho  i  ornmon  coverini^?*  and  muscles  of  the  abdotuen  were  reino\ 
peritoneum  received  ever  so  slight  u  wound,  the  wind  caiue  out  with  Siuch  a  whistle  and  | 
hum  as  ft  is  wout  to  come  from  im  Beolipile*  For  the  same  reason  tlie  whole  aMoiu<^ 
is  covered  witli  a  very  strong  double,  membranous,  librous  |ierit4meum  for  hoUhiif;  in  I 
the  intestines.  The  peritoneunj  rea<?hes  from  the  or  pubis  to  the  stenmtu,  ami  i% 
attached  oil  both  sides  to  the  false  ribs,  from  eacli  one  of  which  strong  teiuhms 
spreailin<r  out  in  many  rectilinear  branches,  ran  from  both  sides  to  the  linea  ania:iiti4 
when  the  muscles  of  the  abdomen  on  the  siirfai-e  of  the  iierittmeum  are  removiMl  tliv 
tendons  meeting  each  other  and  crossing  each  other  make  the  surf;u*e  of  the  [>eriti»iieum 
tessellated  like  a  ehe(*kerboard,  and  presen  t  a  pleasing  spectacle  to  the  eye*  Other  liki 
tendons  grow  from  the  inner  side  of  tlie  ribs  and  are  seen  to  intertwine  {impexi)  tig^btly 
with  the  i>eritoneuni  on  the  inside,  increasing  its  tirmuess  as  with  hori/.ontal  proeeiw*?s. 
Both  membranes  run  into  a  single  one  in  the  middle  about  the  liuea  alba,  but  toward 
the  sides  they  arc  double. 

When  the  pmitonenm  is  cut  the  intestines  gush  out  violently,  and  without  any 
outside  assistance  they  move  from  their  original  ydace,  because  they  are  found  alwaji 
so  tightly  stnrt'ed  that  from  oesopliagns  to  anus  they  make  a  solid  pack  without  arjj 
open  space,  Tlie  thin  intestines  arc  smooth,  rolled  up  in  a  great  amount  of  fat;  tlnry 
are  round  and  i\  inches  brtiad  in  diameter,  if  only  a  very  slight  ai>erture  slionUlk 
made  witli  the  jioint  of  a  knife,  tlie  litinkl  excrement  (a  ridiculous  thing  to  behold)  woald 
Sipiirt  otit  violei»tly  iike  blooil  from  a  rnphired  vein;  and  not  infrequently  the  fat'ouf 
the  spectator  would  be  drenched  by  tliis  siiringing  fountain  whenever  some  one  of^ienid 
a  canal  upt>n  his  neighbor  opiwsite,  for  a  joke. 

The  coccnin  was  very  large,  as  was  also  the  colon,  and  by  a  ligament  that  exten<]<Dd 
leugtliwise  on  either  side  was  divided  into  many  little  cells.  But  the  valve  of  the  coloa 
1  could  not  llnd,  search  as  I  might.  To  be  brief,  the  intestim^s  were  diti'erent  from  a 
horse's  in  size  and  capacity  alone,  but  not  in  structure.  And  so  the  liual  product  of 
this  workshop  is  so  like  the  excrement  of  horses,  in  shape,  si/e,  smell,  and  color,  and 
all  t*tlM*r  attributes,  that  it  would  deceive  the  most  expert  stable  l)oy.  AtmI  1  will 
not  deny  that  on  the  first  days  aft^r  our  arrival  on  tlie  island  I  was  ignominiouitty 
di*ceived;  1  considered  it  no  slight  marvel,  but  I  did  not  make  the  boast  to  have  found 
what  the  boys  diil  in  the  beans  (falmifahuki  (.*)),  when  I  found  the  stuff  fruxen 
together  and  so  iuexplicalde  (cimmi^lium).  Now,  I,  not  knowing  from  whence  it  Lsimet 
argued  from  ntterly  false  premises  to  an  absolutely  true  conclusion  that  Anierieiilay 
(>l>]KMitc  this  island  and  not  hir  away  Ubr  np  to  that  time  the  continent  had  not  hm\ 
Keen  on  account  of  the  autumnal  fog).  But  since  horses  are  not  kept  in  Kamchatka, 
but  are  kept  in  parts  of  Anu^rica,  tl»e  fact  tliat  the  dung  was  brought  over  tbefi^ 
whidt^  and  not  dissolved,  was  an  unquestionable  proof  of  the  pi*oxlmity  of  lanch      H 

Tin*  whole  intestinal  tract,  from  gullet  to  anus,  when  this  Auge-Jiii  stable  w^ 
thoronghlv  cleansed,  measured  fully  5,9t)8  inches,  and  so  the  intestines  are  twenty  iu«i 
u  imlf  times  as  Ituig  as  the  whole  living  animal. 

rheineseidery  is  exceedingly  tliick  anil  half  covered  with  a  mass  of  little  glandi» 
varyinK  '"*  ^*^*^  *^'**'**  ^'"*^  *^**  ^^^^  acorn  to  that  of  the  walnut.    The  lacteal,  as  wella* 
the  Ivmi'hiitic  vessids,  I  could  not  «)bserve  because  of  the  opacity  of  the  very  fat,  thirf 
m<v4entcrv,  altlumgh  1  searched  while  the  intestines  were  still  warm,  for  the  veins 3tf« 
unlv  i>bMeurcIy  and  darkly  transparent,  inasmuch  as  they  are  as  thick  tis  one's  li 
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A  vei^y  strong,  df*iible  lueinbraue  cuimlitiites  X\m  pleura,  luBide  this,  one  con- 
mon^  muAi*le  lui  inoli  tbitik  Ih  ititoriHiseJ  aiul  covern  botli  siiies. 

The  urinary  bladder,  L'  bues  thk-k,  was  very  strong,  but  juii  birger  than  a  tnaii^s 

J,  and  smaller  than  the  bladder  of  an  ox. 

The  tnifhea  is  eomposed  of  long,  cartilaginous  cijcles  or  sendcireleti,  but  hun  au 

atirely  anomalous  structure.     Ono  continuous  piece  of  cartilage  is  twisted  into  a 

[spiral  iind  covered  with  a  strong  continuous  memViraiie,  both  iitsido  and  outside.     But 

I  the  spirals  of  the  trachea  are  not  every  where  equal  in  breadth,  but  in  some  places  the 

f  «dge  of  the  upper  circle  is  hollowed  out  to  receive  the  opposite  euiineuce  of  the  lower 

cirdf,  and  so  makes  it  crooked.     And  so,  by  tlie  help  of  this  double  membrane  that 

encirdes  tlie  trachea,  the  H£)irals  are  kept  fr(uu  being  dislocated,  eitlier  inside  or  out- 

aiile.   Through  this  mutual  intertwining  the  rings  are  prevented  from  being  loosened 

lateniUy.     By  this  s[)iral  structure  the  trachea  is  separated  into  branches  below  the 

gluttis  and  reaches  to  the  bronchi,  and  is  seen  to  be  such  in  the  very  substance  of  the 

liiDgs;  it  is  so  constructed  for  no  other  reason,  perhaps,  than  that  by  the  continuity 

of  these  spii^ala  the  huge  mass  of  lungs  may  be  more  easily  lilted  u]»  itj  breathing;  for 

neither  muscles  nor  anything  else  give  so  much  liel[>  to  the  motion  of  lungs,  which 

are  situated  in  the  back. 

The  glottis  is  like  that  of  an  ox,  but  is  closed  by  the  epiglottis  much  more  closely 
and  firmly  than  is  the  tmse  in  the  land  quadrupeds,  so  the  epiglottis  is  in  proportion 
iimrh  thicker.     The  diiuueter  of  the  trachea  beh>w  the  glottis  is  4,3  inelies. 

The  thyroid  gland  is  very  large,  and  when  cut  it  poured  out  a  large  «|uantity  of 
liquid  of  double  consistency  and  color;  that  which  came  from  the  larger  exterior 
glandn  when  cut  wiis  of  tbe  c(»lor  of  milk,  but  thicker  than  sheep's  milk,  antl  sw  eet 
ktht  taste;  that  which  came  from  the  middle  portion  of  the  glaml  or  receptacle  ibr 
Ik  gland  wa»  contained  in  a  membranous  sac  of  its  own;  it  was  glutinous  and  had 
IbcMMHisistency  of  meal  poultice;  it  was  somewhat  sweet,  witli  a  very  slight  tiuste  of 
bitter,  juid  was  yellowish' white  in  color.  It  occurred  to  me  only  in  the  last  animal 
Umt  I  opened  to  nuike  a  closer  inspection  ot  this  gland.  I  am  very  sorry  that  I  did 
af)t  think  of  it  sooner,  and  take  the  pains  to  have  the  trachea,  with  the  gullet,  lieart, 
lad  the  re^t  of  the  viscera  taken  out  entire.  lUit  it  was  not  possible  without  the 
lelpuf  miiny  men  to  do  so  with  an  animal  so  huge.  If  I  had  beeji  in  a  position  to  do 
Ibt,  1  should  have  observeil  whether  or  not  it  unloaded  tins  li<pud  through  some  tube 
iflU>  n  drict  of  its  ow^n,  or  into  the  stomach,  as  Vercellonius  thought,  or  somewhere 
«i«e.  1  saw  the  duct  only  after  it  was  cut,  but  whither  it  led  1  neither  saw  nor  do  I 
^tiab  to  coi^^jecture. 

Ai  to  the  lieart  it  differs  in  many  respects  from  the  heart  of  all  other  animals:  (I) 

ii-egard  to  situation,  the  ajjfx  of  the  hetirt  stands  in  a  line  oblique  to  the  sternum j 

titctifSG  in  a  line  oblitiue  to  the  back.     (2)  As  to  connection,  the  heart  does  not  rest 

the  mediastinum,  but  is  detached  on  every  side  and  has  no  mtHliastinuni  at 

'*Ji    ,ri)  It  has  a  i>ericardiani  (but  this  does  not  envelope  the  heart  closely)  and 

|iflac;  but  it  forms  rather  a  species  of  cavity  in  the  thorax  and  lines  the  thorax. 

Toirard  the  back  and  the  base  of  the  heart  the  pericardium  is  nearer  to  the  heart  than 

M  auyw'here  else.     When  the  aniriud  is  feeding,  the  heart  itself,  with  the  pericar- 

(ium*  hangs  not  quite  j^erpendicnhirly  but  somewhat  obbquely  tront  bacdc  to  sfernum; 

so  there  the  iiericardiinn  takes  the  place  i>f  a  mediastinum.  Lower  down  toward 
» abdomen  the  ^pericardium  is  fastened  to  the  iuiier  wall  of  the  djapiiragm,and  w\th 
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it  constitutes  one  wall;  and  so  it  rests  against  the  pleura  at  the  sides.  (4)  As  to  size, 
when  placed  in  a  scale  it  weighed  34f  pounds,  and  was  from  base  to  apices  2  feet  2 
inches  long,  and  from  the  extremity  of  one  auricle  to  the  other  2^  feet  broad;  and  so 
it  was  broader  than  it  was  long.  (5)  As  to  form,  it  was  broad  and  thick,  rather 
than  long,  and  what  was  the  greatest  peculiarity  of  all  it  ended,  not  like  a  top  in 
one  apex  but,  in  accordance  with  the  number  of  ventricles,  in  two  apices.  Now,  this 
slit  in  the  ax>ex  extends  to  one-third  the  length  of  the  heart,  and  from  there  on  the 
two  apices  coalesce  in  one  and  form  the  septum  of  the  heart,  dividing  the  veiitricleB. 
The  left  apex  is  just  a  little  longer  than  the  right  and  thicker  in  circumference.  The 
ventricles  of  the  heart  are  extended  farther  below  the  septum,  each  into  its  own  apex. 
The  chordae  tendineae  and  the  columnae  camiae  {cordis  trabes)  or  sulci  (furrows) 
exceed  the  equipment  of  the  human  heart,  not  only  in  size  and  strength  bat  also  in 
number.  The  valves  are  the  same  in  the  pulmonary  vein,  the  vena  cava,  the  aorta, 
and  the  pulmonary  artery,  as  in  a  man.  The  base  of  the  heart  is  surroanded 
with  a  great  quantity  of  thick  fat  that  is  placed  around  it  like  packing,  distributed 
everywhere  to  the  thickness  of  half  an  inch.  Below  this  the  large  coronary  veins  of 
the  heart  are  seen,  covered  inside  with  little  valves  which  I  have  never  observed  any- 
where else  before  in  any  other  animal.  With  great  care  I  searched  for  the  foramen 
ovale  and  for  the  ductus  arteriosus  Botalli,  but  in  vain.  When  I  cut  through  the 
cavity  of  the  pericardium  I  found  it  half  full  of  liquid,  so  that  even  by  this  quantity 
alone  I  was  led  to  believe  that  this  liquid  was  unnatural  (praeter  naturaXem)^  and  that 
at  the  end  it  had  been  collected  into  this  cavity,  from  whatsoever  source  it  may  have 
been  secreted,  in  couseciuence  of  the  slow  and  distressing  death  of  the  animal. 

The  lungs  are  two  very  long,  white  lobes  that  extend  to  the  middle  of  the 
abdomen,  one  on  either  side  along  the  dorsal  spine.  They  are,  however,  detached, 
and  not  fastened  anywhere,  in  which  respect  they  differ  from  the  lungs  of  birds, 
although  they  agree  with  them  in  respect  to  their  position  in  the  back.  Either  lobe 
is  covered  outside  with  a  very  strong  membrane,  and  so  if  one  should  think  only  of 
the  external  structure  and  color  of  the  lungs  one  would  scarcely  consider  them  to  be 
lungs  at  all. 

The  liver  consists  of  two  very  l^irge  lobes  and  a  third  of  quite  peculiar  form;  the 
third  is  almost  square  and  looks  like  a  blacksmith's  anvil.    It  is  situated  halfway 
between  the  two  larger  lobes,  and  is  raised  above  them  and  lies  immediately  under  the 
sternum.    Outside,  the  liver  is  covered  with  a  very  strong  tibrous  membrane,  so  tbnA 
it  suggests  anything  but  a  liver.    Through  this  membrane,  in  the  gibbous  part,tbe 
branches  of  the  coeliac  vessels  (venae  celiacae)  excessively  tumid,  shine  through  like 
a  tree,  blue  in  color.    When  this  membrane  was  cut  the  substance  of  the  liver 
appeared,  in  color  a  tawny  yellow,  like  that  of  an  ox,  but  externally  soft  and  mosfc 
delicate  in  structure,  so  that  at  the  touch  it  dissolved  as  if  putrid  under  my  hand. 

The  animal  has  no  gall  bladder.  But  the  ductus  choledochus,  like  that  of  a  horse, 
would  easily  admit  five  fingers  together;  and  so  it  was  very  capacious;  it  was  half  8 
line  thick  and  very  strong,  whitish  outside  and  yellow  inside,  and,  opening  into  th< 
duodenum,  it  coalesces  along  with  the  pancreatic  duct  into  one  canal. 

The  kidneys  are  hidden  away  in  a  cavity  of  the  lumbar  region  on  either  side  o 
the  dorsal  spine.  They  are  32  inches  long  and  18  inches  wide;  they  have  the  ordinar 
form  of  kidneys  and  are  included  in  a  very  strong  membrane;  when  this  w^as  removei 
there  api)eared  a  great  number  of  renules  of  the  same  form,  as  in  the  seal  and  th 
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^i  otter,  but  in  size  tboy  were  niucb  birder  tbaii  tbe*se.  They  were  2  indies  long 
p(l  U  iuchi^s  wide  on  tbe  surfare,  and  they  were  pyramidal  in  form  ti*ward  the 
iterior.  Esich  one  €>f  tbe«c  lobales  {rennnculi)  18  [irovided  with  an  iiretbra,  papillae, 
lad  artery  at*  its  own.  Tbe  urethras  form  six  h^rger  priiicijial  braneJies,  ainl  at  last 
irry  down  tbe  urine  tbrongb  one  canal  t^)  the  urinary  bhitlder.  But  tbe  pelvis  is 
keau  elephant's. 

I  overlo4>ked  the  suprarenal  capsules  (('(tpi<uine  atribilariae}^  and  jiLso  the  spleen, 
Wlitewise  the  internal  organs  of  generation,  and  many  other  things  wliieb  ocenrrcd 
imein  order  only  when  I  bad  no  longer  time  nor  opportunity  for  making  full  obser- 


itiooji. 


BRIEF   DE8CBlPTn»N   OF   THE    Rt*NES<. 


As  to  the  bones  of  the  manatee,  tbe  bones  of  tbe  head  in  respeet  to  strength  and 
minefls  are  like  those  of  a  horse,  but  In  respeet  to  si/.e  and  thickness  they  surpass 

lehoDes  of  all  animals  of  the  land. 

The  bones  of  tbe  bead  taken  together  are  not  larger  than  a  horse's  heful,  nor  are 
>ey  very  dilferent  in  respeet  to  form  and  artieulation* 

The  cranium  is  auttiriorly  entire,  without  any  suture,  extending  toward  tbe  nasal 
Joes'  in  two  hard  processes,  and  joiuiug  tbe  nasal  and  maxillary  bones  by  an 
ftliroclia,  while  the  nasals  join  tbe  maxillaries  by  ginglimus.  The  nasal  bi>nes  meet 
it  rough  suture.  The  temporal  bone  joios  the  cranium  by  sulure^  but  the  Ofcipital 
r  coalescence,  being  very  hard  and  abnost  like  rock.  The  iufcrior  maxillary  in 
bits  consists  of  one  bone,  in  calves  of  two. 

,  The  hea^l  fro!u  the  nares  to  the  occiput  is  1*7  inches  long,  and  at  tbe  occiput  134 
daes  wide.^ 

There  are  sixty  vertebrae  it*  all:  Six  in  the  neck,  nineteen  in  the  back,  and 
iirty-Ave  in  the  taib 

There  are  five  pairs  of  true  ribs  and  twelve  of  false. 

The  body  of  the  vertebrae  of  the  neck  is  narrow,  in  general  structure  like  the 
irtebrae  of  the  horse's  neck.  How  much  they  differ  in  certain  special  features  1  will 
Dl indicate,  as  1  have  no  books  nor  a  horse's  skeleton,  nor  should  I  trust  my  memory 
t  imagination. 

The  spines  of  the  dorsal  vertebrae  are  sharp  and  broad,  and  in  lean  animals,  as 
tereig  no  thick  cuticle  or  thick  adipose  tissue  in  the  way,  tliey  are  perfectly  visible. 

The  vertebrae  of  the  back  in  the  region  of  the  stomach  and  liver  are  ridged  on 
i  inside,  but  all  tbe  rest  are  rounded  ami  lack  this  sharpened  pronunence. 

The  vertebrae  of  the  tail  have  each  four  processes;  tlie  lat4?ral  processes  are  long 
kI  broail;  tbe  superior  process  is  like  the  lateral  process  in  width  but  is  shorter;  and 
V  niferior  processes  (chevrons)  are  single  bones  like  tbe  Greek  lambda  in  shape, 
d  are  fastened  to  the  body  of  tbe  vertebrae  by  a  cord  and  held  tirnily  with  very 
ong  ligsiments.  All  tbe  vertel»rae  are  Joined  together  longitudinany  by  a  great 
nber  of  very  strong,  broad  tendons,  and  are  everywhere  so  covered  up  that  because 
Iieui  tbe  bones  can  not  be  seen, 

T,he  live  pairs  of  true  ribs  are  Joined  to  the  sternum  with  cartilage.     Both  the 
tbe  false  ribs  are  all  sol  ill  and  very  heavy  and  thick. 


BaAlly  the  frantala.— Ei», 
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The  Hternuni  in  the  upper  portion  whore  the  ribs  are  fastened  on  is  cartilagiuous; 
in  the  lower  i)ortion  toward  the  notch  of  the  heart  (scrobiculum  cordis)  it  is  houy  toa 
distance  of  a  foot  and  a  half. 

In  place  of  the  innominate  bone  of  the  hip  there  are  two  bones,  one  on  each  side 
in  size  and  form  like  the  aina  of  the  human  skeleton,  and  Joined  with  very  strong 
ligaments  to  the  thirty-titth  vertebra  on  one  side  and  to  the  os  pubis  on  the  other.  It 
has  no  clavicles. 

The  arms  consist  of  two  bones,  tarsus  and  metatarsus. 

DESCRIPTION   OF   ITS   HAHITS   AND   NATUUE. 

I  shouhl  have  abstained  from  an  extended  description  of  this  animal  if  I  had  not 
observed  that  there  are  in  existence  some  brief  and  impeiiect  histories  of  the 
manatee,  swarming  with  fables  and  false  theories  after  the  manner  of  the  last 
century  and  the  century  before.  In  which  the  writers  of  natural  history  saw  only 
througli  a  lattice  what  they  might  have  seen  with  their  eyes;  when  investigating  the 
unknown  habits  of  animals,  their  character,  and  a  thousand  other  things  that  have 
nothing  to  do  with  their  subject,  they  only  involved  the  best  known  facts  in  more 
than  Cimmerian  darkness. 

Therefore  I  have  endeavored  to  give  a  clear  and  succinct  idea  of  its  external  fonn 
an<l  that  of  tlie  structure  of  its  internal  x^arts  by  stating  its  agreement  and  disagree- 
ment with  others,  next  by  explaining  the  mechanism  and  nature  of  the  animal,  and 
after. that  the  use  of  its  parts  for  food,  medicine,  and  other  things,  and  finally  to  add  ■ 
in  perfe<',t  truth  what  I  observed  with  my  own  eyes  in  regard  to  the  movements,  nature, 
and  habits  of  the  living  animal. 

Various  things  combined  to  cause  me  many  disappointments.    The  weather  at  J 
the  time  when  the  animals  were  captured  was  almost  constantly  rainy  and  cold;  my  j 
observations  had  to  be  made  in  the  daytime;  then  there  were  the  tides  of  the  sea;  * 
and  the  droves  of  blue  foxes  (IffaiideH)  would  spoil  everything  with  their  teeth  and   i 
steal  from  under  my  very  hands;  they  carried  away  my  maps,  book,  and  ink  when  I 
was  studying  the  animal  and  worried  nie  when  I  was  writing;  the  great  size  of  the 
animal  itself  and  the  bulk  of  its  parts  were  also  a  hindrance,  as  1  had  to  be  both 
observer  and  workman,  as  all  the  rest  were  anxious  about  the  construction  of  a  ship 
and  our  liberation  from  the  ivsland.     At  my  own  expense  I  could  hire  them  for  barely 
an  hour  at  evening  time  for  some  of  the  simpler  assistance,  and  in  their  ignoraneeand 
dislike  for  the  work  they  would  tear  everything  to  pieces,  and  acted  according  to  their 
own  inclinations;  so  the  injury  they  wrought  and  the  loss  they  caused  ought  to  be  ^ 
eoniniended  in  that  they  did  not  desert  me  entirely.     Not  a  single  gut  ccmld  I  get  out  ^ 
entire,  nor  unfold  if  1  had  got  it  out,  so  as  to  do  anything  worth  while;  sf>  that  for  all  i 
the  pleasure  1  got  from  certain  observations  1  had  twice  as  much  trouble  and  uunoy-  | 
ance  in  conse([uence  of  those  useful  things  which  I  had  to  leave  alone.     So  I  beg  rf  j 
my  kind  readers,  when  they  have  finished  reading  this  feeble  description,  that  th^  ] 
will  judge  it  by  my  will  and  my  zeal  rather  than  by  the  circumstances.  ' 

I  had  pre])ared  a  skeleton  of  a  manatee  calf,  and  I  had  taken  the  cutis  with  the" 
cuticle  sc])arated  fronj  it  and  stutVed  it  with  grass  to  bring  it  home  with  me;  but  whenl 
saw  that  on  account  of  the  small  size  of  our  craft  this  was  impossible  1  wanted  to  bring 
with  me  at  least  the  spoils  (skin),  but  even  this  wish  was  vain.     I  intended  to  do  the 
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^  with  the  sea  lion,  the  sea  bear  and  the  sea  atter,  bufc  I  was  reckoning  without 
iDsr,  for  in  Karndiatka  there  18  no  liopo  of  ^^ettiii|jf  everything. 
I    But  let  tiie  cease  iVoin  riarratinj^  my  eoiuphiints  ami  my  hiiNirances. 
I  The  manatee  i?«  not  the  sea  euw  ofc'  Aristotle,  tor  it  never  *Mniie8  n\H}n  dry  hnul  to 
m.    And  it  i8  of  little  eoiiseqoeuee  whether  it  is  the  same  or  not,  tor  it  is  not  tl;is 
pmal  that  be  deseribetl;  iDdei'd,  ho  never  saw  it  and  never  heanl  anytlmiji:  about  it 
I  tell.     In  the  second  place,  1  remark  that  Lopez  Fraiinseo  llernandes  themselvt*8 
if  tbe  animals,  and  that  Clarissimns  Clusins  and  Uay,  misinformetl  by  tbem,  have 
Brtned  many  tbingrs  td'  the  animal  that  are  inconsistent  with  trnth  ami  autopsy. 
]    1.  The  animsil  has  no  hair  at  all  that  can  properly  be  called  hair.     It  has  bristles 
itbei",  m'  hollow  <pdJls,  and  these  are  found  only  artmnd  the  niouth  and  nndei'  the  feet, 

2.  The  he4id  of  this  animal  is  not  that  of  a  calf,  as  i'l.  (Jlusius  says;  not  that  of 
ox,  as  llernandes  was  pleased  to  describe  it;  but  in  the  character  of  its  covering  it 

like  no  other  animal,  but  haa  its  own  peculiar  appearance. 

3.  The  feet  are  entirely  without  claws,  but  skin  covers  them  a»  it  does  the  bone 
Ian  amputat«4l  limb*  so  that  the  animal  moves  upon  a  skin  that  la  rouf^h  with 

itles. 

4.  As  to  the  fact  that  Hernandes  attributes  to  this  atiinial  nails  like  those  which 
^  have,  in  order  to  umke  it  more  like  the  Platonic  nnin,  that  is  cipiaUy  (alst-,  for 
^animal  has  no  tinkers  at  all  any  n*ore  than  nails,  unless  perchance  the  hoof  of  a 

SM^  to  which  it  bears  a  certain  resenibhmce,  impresses  anyone  as  bcin^  like  a 
naih 

5.  And  so,  by  the  way,  it  is  evident  even  from  this  how  much  obscurity  envi^lo|»s 
subject  if  w<^  start  witli  false  piemisrs  and  arrive  at  worse  coni'lusi<ms.     For 

tauce,  all  authors  with  tmc  consent  ag^ree  that  this  animal  asrends  rivers  and  feeds 
1^  the  ^BS^  that  it  may  manage  to  get  along  tbe  banks,  h»r  they  may  i>erluips  have 

d  from  the  people  that  it  feeds  on  herbs;  but  those  are  not  laud  herbs,  but  sea- 
Ms. 

Nor  does  the  statement  have  the  appearance  of  truth^  that  they  are  in  tlic  habit 

Jriug  ufiou  the  rocks  and  of  coming  up  on  the  land,  even  if  I  say  nothin;,^  of  the 

I  tliat    the  strm^ture  of   the  animal  is  totally    unhtted  tor    moving  on  dry  lamL 

eed,  it  happened  that  as  the  tide  went  <mt  tbe  waves  receded  from  undi-r  one  of 

annaaKH  sonml  asleep  and  left  him  high  and  ilry  upon  the  shore;  but  he  was  help- 
laiid  unable  Ut  get  away,  a  pitial*Ie  ol)jectt  at  the  mercy  of  our  cutlgels  and  axes. 

That  this  animal  should  be  tamed  s€*enis  more  likely  than  ib>  the  anecdotes  tlnit 

given  of  Its  remarkable  sagacity,  siui-e  even  the  untamable  can  be  tamed  thn>ngh 
fitujHdity  and  greediness.  It  happened  to  me  on  one  unlucky  occasion  that  1  could 
W\\  the  habits  and  ways  of  these  l>ea8ts  daily  for  ten  months  from  the  dmir  of  my 

and  1  will  brielly  note  down  the  observaticms  that  1  niatlc  with  great  care* 

Theae  animals  are  fond  of  shallow  sandy  places  along  the  seashore,  but  they  like 
dally  to  live  around  tlui  mouths  of  rivers  and  creeks,  for  tliey  love  fresh  runni ug 
er,  and  they  always  live  in  herds.  They  keep  the  young  and  the  halfgrown 
them  while  they  feed,  but  they  are  careful  to  surround  them  ou  tlte  tlank  and 
Skiul  always  to  keep  tht^m  in  the  niiddle  of  the  henb  Wlien  tbe  tide  came  in  they 
g  up  «*o  clo^e  to  the  sliore  that  1  oltrii  huntrd  them  with  my  stick  or  lauce,  and 
rCimt'^  even  stroked  their  backs  with  my  hand.  1 1"  they  were  badly  hurt,  they  did 
iiij^  btit  withdraw  to  a  distame  fioui  the  shore,  ami  after  a  sh<U't  time  they  would 
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forget  their  injury  and  come  back.  Most  commonly  whole  families  live  together  in 
one  conununity,  the  male  with  one  grown  female  and  their  tender  little  offspring. 
They  appear  to  me  to  be  monogamous.  The  young  are  born  at  any  time  of  year,  bat 
most  frequently  in  autumn,  as  I  judged  from  the  new-born  little  ones  that  I  saw  about 
that  time.  From  this  fact,  as  I  noticed  that  they  copulated  by  preference  in  the  early 
spring,  I  concluded  that  the  foetus  remained  more  than  a  year  in  the  womb.  From 
the  shortness  of  the  [uterine]  comua  {ex  cornuum  brevitat€)j  and  from  the  fact  that 
there  are  only  two  mammae,  I  infer  that  they  have  but  one  calf,  and  I  have  never  seen 
more  than  one  with  the  mother  at  a  time. 

These  animals  are  very  voracious  and  eat  incessantly,  and  because  they  are  so 
greedy  they  keep  their  heads  always  under  water,  without  regard  to  life  and  safety. 
Hence  a  man  in  a  boat,  or  swimming  naked,  can  move  among  them  without  danger 
and  select  at  ease  the  one  of  the  herd  he  desires  to  strike — and  accomplish  it  all  while 
they  are  feeding.    When  they  raise  their  noses  above  the  water,  as  they  do  every 
four  or  five  minutes,  they  blow  out  the  air  and  a  little  water  with  a  snort  such  as  a 
horse  makes  in  blowing  his  nose.    As  they  feed  they  move  first  one  foot  and  then  the 
other,  as  cattle  and  sheep  do  when  they  graze,  and  thus  with  a  gentle  motion  half 
swim  and  half  walk.    Half  of  the  body — the  back  and  sides — ^projects  above  the  water. 
While  they  feed,  the  gulls  are  wont  to  perch  upon  their  backs  and  to  feast  upon  the 
vermin  that  infest  their  skin,  in  the  same  way  as  crows  do  upon  the  lice  of  hogs  and 
sheep.    The  manatees  do  not  eat  all  seaweeds  without  distinction,  but  especially  (1) 
Crispum  Brassicae  Sabaudicae,  with  cancellate  leaf  [sea-cabbage];  (2)  that  which  has  ^ 
the  shape  of  a  club;  (3)  that  which  has  the  shape  of  an  ancient  Roman  shield;  (4) a  * 
very  long  seaweed  with  a  wavy  ruffle  along  the  stalk.    Where  they  have  stopped,evei  1 
for  a  day,  great  heaps  of  roots  and  stems  are  to  be  seen  cast  upon  the  shoreby  the « 
waves.    When  their  stomachs  are  full  some  of  them  go  to  sleep  fiat  on  their  backii  | 
and  go  out  a  distance  from  the  shore  that  they  may  not  be  left  on  the  dry  sand  whei  | 
the  tide  goes  out.    In  winter  they  are  often  sufibcated  by  the  ice  that  fioats  about  ^ 
the  shore  and  are  (?ast  upon  the  beach  dea<l.    This  also  hcipx)ens  when  they  get  caught '' 
among  the  rocks  and  are  dashed  by  the  waves  violently  upon  them.    In  the  winter 
the  animals  become  so  thin  that,  besides  the  bones  of  the  spine,  all  the  ribs  show. 
In  the  spring  they  conic  tof^ether  in  the  human  fashion,  and  especially  about  evening  , 
in  a  smooth  sea.    But  before  they  come  together  they  i>r«actice  many  amorous  preladefc  j 
The  female  swims  gently  to  and  fro  in  the  water,  the  male  following  her.    The  femab 
eludes  him  with  many  twists  and  turns  until  she  herself,  impatient  of  longer  delafi; 
as  If  tired  and  under  compulsion,  throws  herself  upon  her  back,  when  the  male^ 
rushing  ui>on  her,  pays  the  tribute  of  his  passion,  and  they  rush  into  each  otheA 
embrace. 

Their  capture  used  to  be  ert'ecited  with  a  large  iron  hook  whose  i)oint  resembled H. 
anchor's  fiuke.  The  other  end  was  secured  by  a  very  long,  stout  rope  to  an  iron  rinf^ 
A-  strong  man  took  this  hook  and  entered  the  boat  with  four  or  five  others,  and  wUMi 
one  held  the  rudder  three  or  four  rowed  gently  toward  the  herd.  The  spearman 
in  the  prow  of  the  boat  holding  the  hook  in  his  hand,  and  struck  as  soon  as  he 
near  enough.  As  soon  as  this  was  done,  thirty  men  standing  on  the  shore  with 
other  end  of  the  rope  in  their  hands  held  the  animal,  and  in  spite  of  its  frantic  ei 
at  resistance  they  dragged  him  laboriously  toward  the  shore.  The  boat  was  held  steadf 
by  another  rope,  and  the  men  wore  the  animal  out  by  constant  blows,  until,  tired  aal 
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tliorooghly  passive  by  the  spears,  it  was  fioislied  by  tbeir  knives  and  otber 
fkiitl  <tr;iwn  to  laoil*  Great  pieces  were  eut  from  the  animal  while  still  alive, 
^t  he  did  wiis  to  work  his  tail  \igorously  and  to  braee  himself  with  his  fore 
iat  ^reiit  pieces  of  skin  were  often  torn  off.  Besides,  he  breathed  heavily,  as 
Oiiti^  and  the  blood  from  the  wounded  baek  spurted  up  like  a  lunntain.  As 
D  kept  his  head  under  water  the  bkK>d  did  not  dow  out^  bntas  soon  as  he  raised 
to  breathe  the  blood  leaped  forth  anew.  This  happened  bee  an  se  the  lungs, 
plated  at  the  biiek^  were  wonn*ied  tirst^  and  as  often  as  they  were  filled  with 
ncreased  tlie  fore©  of  spurting  blood.  Prom  this  I  have  eoncluded  that  the 
^  of  the  blood  In  this  animal,  as  in  the  seal,  is  in  a  double  fasliiou^ — in  the 
through  the  kings,  but  under  water,  through  the  /orami^n  orale  antl  ducfuM 
^,  although  1  did  not  tind  both,  Bnt  I  think  it  happens  that  they  breathe 
f  froin  tishos,  so  tliat  they  can  better  swallow  solid  food,  rather  than  for  the 
romoting  eirculation  {propter  detjhditionem  solidormn  potiuHquam  propter  eir- 
n  promorendam). 

full  grown^  very  large  animals  are  more  easily  taken  than  the  young  ones, 
he  young  move  about  far  more  vigorously,  and  even  if  a  whole  hook,  should 
!ii  one  of  them  it  can  get  free  by  tearing  the  hook  out  of  the  skin.     We  saw 
more  than  once, 
f  one  animal  is  caught  with  the  hook  and  liegins  to  plunge  about  rather  vio- 

e  near  him  in  tlie  hei*d  are  thrown  into  rornmotion  as  well  aiul  endeavor  to 
To  this  end  some  of  them  try  to  upset  the  boat  with  their  backs,  others 

uijon  the  rope  and  try  to  break  it,  or  endeavor  to  extract  the  hook  from  the 
leir  wounded  eompainou  with  a  blow  from  their  tails^  and  several  times  they 
lecessful.  It  is  a  very  curious  evidence  of  their  nature  and  of  their  conjugal 
that  when  a  female  was  caught  the  male,  after  trying  with  all  his  strength, 

n^  to  free  his  captured  mate,  would  follow  her  quite  to  the  shore,  even 
^  struck  him  mauy  blows,  and  that  when  she  was  dciul  he  would  sometimes 
■o  her  as  unexpectedly  and  as  swiftly  as  an  arrow.  When  we  came  the  next 
f  in  the  morning,  to  cut  up  the  fiesh  and  take  it  home,  we  found  the  male  stiJli 
ear  his  nuite;  and  I  saw  this  again  on  tlie  third  day  when  1  came  alone  for" 
kfie  of  examining  the  entrails. 

voice,  the  anin^al  is  dumb  and  utters  no  stumd,  but  only  breathes  heavily  and 

tigh  when  wounded,     1  will  not  venture  to  assert  how  much  their  eyes  and 

orth.  Anyway,  they  see  and  hear  but  little,  because  they  keep  their  heads 
fcer.    At  all  events,  the  animal  himself  seems  to  neglect  and  despise  the  use  of 

ns. 
1  those  who  have  writtren  about  the  manatee,  no  one  lias  given  a  fuller  or 

iul  account  than  that  most  curious  and  painstaking  explorer,  Captain 
ill  his  travels,  i>ublishcd  in  English  in  London  in  1702.  As  I  read  it  I  could 
nit  with  it,  although  a  few  statements  did  not  correspond  with  our  aniinalJ 

ice,  he  says  that  tiu*re  are  two  species  of  manatees,  in  one  of  which  the  eyes 

than  the  ears,  and  in  the  other  of  which  the  ears  are  better  than  the  eyes, 
says  ab4int  the  manner  of  hunting  the  animal,  namely,  that  the  Americans 
without  any  noise  and  without  speaking,  so  as  not  to  frighten  the  manatee, 


|if  coin^e  to  III'  rememberad  thai   IMmplt^r  woa  «p«aktug  of  the  true  tuanat^wa  THchechuM 
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is  no  doubt  true  of  places  where  they  are  caught  in  gre^it  numbers  and  have  learue 
by  long  experience  that  men  are  dangerous  to  them.  It  was  the  same  way  with  tb 
otter,  seal,  and  blue  fox  {IsatiH)y  which  lived  in  this  desert  island  and  never  saw 
man  before  and  never  were  disturbed  while  lying  at  their  ease.  They  were  slain  wit 
no  trouble  at  all  when  we  first  came  to  Bering  Island,  but  now  they  have  become  jus 
as  wild  as  those  living  in  Kamchatka,  and  take  flight  at  once  as  they  discover,  no 
only  with  their  eyes,  but  even  with  their  sense  of  smell,  the  ai)proach  of  an  enemy. 

It  sometimes  occurred  that  these  animals  were  cast  up  dead  by  storms  aronn 
the  cape  called  Kronotskoi,  as  well  as  about  Avatcha  Bay.  Because  of  the  food  th^ 
Ciit  they  are  called  by  the  inhabitants,  in  their  language,  ^^Kapuittnik^^  (Kraut  Ess^ 
weed  eaters);  this  I  learned  after  niy  return  in  1842. 

Now,  I  must  tell  the  uses  to  which  the  parts  of  this  animal  are  put.    The  ski^ 
which  are  very  thick,  firm,  and  tough,  are  used  by  the  Americans,  according 
Hernandes,  for  the  soles  of  shoes  and  for  belts.     I  understand  that  the  Tschukt^^ 
use  the  skins  for  boats;  that  they  stretch  it  with  sticks  and  use  it  in  the  same  wa^ , 
the  Koriaks  use  the  skins  of  the  largest  sort  of  seals,  called  ^^ljachtal\^ 

The  fat  underlies  the  cuticle  and  the  skin  and  covers  the  whole  body  to  the  dep^A 
of  a  span,  and  in  some  parts  is  almost  1)  inches  thick.  It  is  glandulous,  stiff,  and 
whit<5,  but  when  exposed  to  the  sun  it  becomes  yellow  like  May  butter  (butyri  maiaift). 
Its  odor  and  flavor  are  so  agreeable  that  it  can  not  be  compared  with  the  fat  of  any 
other  sea  beast.  Indeed,  it  is  by  far  preferable  to  that  of  any  other  quadruped. 
Moreover,  it  can  be  kept  a  very  long  time,  even  in  the  hottest  weather,  without  becom- 
ing rancid  or  strong.  When  tried  out  it  is  so  sweet  and  tine  flavored  that  we  lost  all 
desire  for  butter.  In  flavor  it  approxitnates  nearly  the  oil  of  sweet  almonds  audcan 
be  used  for  the  same  purposes  as  butter,  in  a  lamp  it  burns  clear,  without  smoke  or 
smell.  And,  indeed,  its  use  in  medicine  is  not  to  be  despised,  for  it  moves  the  bowels 
gently,  producing  no  loss  of  appetite  or  nausea,  even  when  drunk  from  a  cup:  and, in 
my  opinion,  it  would  do  calculous  persons  more  good  than  the  masticatory  bones  or 
so-called  stones  (lapules)  of  the  manatee.  The  fat  of  the  tail  is  harder  and  stifl'erand 
so  more  delicate  when  tried  out.  The  Mesh  has  a  grain  soniewliat  tougher  and  coarser 
than  beef,  and  is  redder  than  the  llesh  of  hind  animals;  and  what  is  remarkable, even 
in  the  hottest  days  it  can  be  kept  in  the  o])en  air  for  a  very  long  time  without  any  bad 
odor,  even  though  all  full  of  worms.  1  attribute  this  to  the  fact  that  the  animal  lives 
entirely  upon  seaweed  and  sea  plants.  These  weeds  contain  a  smaller  ])roportion of 
sulphur  and  more  sea  salt  and  nitre.  This  salt  prevents  the  loss  of  suli)hur  and  the 
softening  and  decaying  of  the  tiesh,  preserving  it  in  the  same  way  as  salt  or  brine 
sprinkled  upon  meat;  but  they  work  even  more  powerfully,  as  these  salts  are  more 
intimately  mingled  with  the  substanre  of  the  llesh  and  are  combined  more  permanently 
with  the  sulphurons  parts  (or  particles  of  sulphnr?)  (mm  tiulphurcis  partibuH  fortiu 
coltaereani). 

Although  the  flesh  neeils  to  be  cooked  longer,  yet  when  done  it  has  an  excellent 
taste,  not  easy  to  distinguish  from  that  of  beef.  The  fat  of  the  calves  resembles  fresh 
lard,  so  that  you  can  hardly  tell  th(»  diflercnce;  hut  their  tlesh  is  just  likeve^il.  Wb«i 
boiled  it  soon  becomes  tender,  and  it'  the  boiling  is  continned  it  swells  up  like  young 
pork  so  that  it  takes  up  twice  as  much  si>ace  in  the  jmt  as  it  did  before  boiling:  bul 
the  muscles  of  the  abdomen,  back,  and  sides  are  far  better.  The  Hesh  does  not  i^alb 
refuse  to  be  salted,  as  many  have  thought,  but  the  salt  only  modifies  it,  so  that  i 
becomes  quite  like  corned  beef  and  very  excellent  in  flavor. 
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Tlie  interhiil  orguus — heart,  kidneys,  aiul  liver — are  very  toiigli,  and  we  did  not  try 
to  do  iiiu<*li  with  tlieiu,  because  we  had  a  j^reat  abiindaiiee  nf  meat  withont. 

A  fiill-growit  animal  woighH  aV>mit  S,<HM>  pminds,  oi'  ^^^  hand  red  wei)^lit,  or  *J00 
STis8ian  '''puJ,^    There  is  so  largo  n  nniiili<*r  of  these  animals  about  this  one  island 
tUat  they  would  sufliee  to  snpport  all  the  iuliabitiints  ot  Kameliatka. 

The  manatee  is  infested  with  a  peculiar  inseet  something  like  a  kaise^  wineh  is 

wont  tt>  occupy  and  iuhal*it  in  ^reat  numbers  especially  the  wrinkled  arms,  thr  udder, 

the  teats,  the  juideuda,  the  anus,  and  theron/jfh  hollows  ot  the  skfn.     When  Miey  bore 

lhr<»iigh  the  cntiele  and  the  cutis,  here  and  there  wartdjke  pnuniuenees  are  produced 

[by  the  lyrnphatie  moisture  tliat  exudes.     iSo  these  inseets  attrnet  the  gulfs  to  i»er4'h 

upon  the  Inicks  oT  the  animals  and  hunt  tliis  dainty  with   their  sharp  beaks,  thus 

rendering  the  animals,  which   ar«  worried  by  the  vermin,  a  friendly  and  welexime 

service. 

These  insects  are  fV>r  the  most  part  lialf  an  inch  long,  articulated,  six-footed, 
translucent,  white  or  yellowish.  The  head  is  oblong,  shar[>,  larger  than  a  millet  seed. 
lu  front  extend  two  short,  jointed  little  antemne  lialf  a  line  long.  In  place  of  a  lower 
nittmlible  it  has  two  slendi^r,  two  joirded  little  arms  like  a  shrimp,  very  sharp  and 
pointed  on  the  end.  Furthermore,  in  aceordance  with  thi'  number  of  Ids  feet,  he  is  com* 
pom]  i>f  six  articulations,  convex  on  the  back,  an<l  one-tldrd  of  a  hue  wide.  JJut 
the  ring  of  the  tlu»rax  is  twice  as  wide,  and  they  grow  narrower  toward  tlie  tail.  The 
ring  of  the  thorax  resembles  the  half  of  a  lentil.  On  the  snles  of  this  a  pair  of  thii'k 
elaw.H  fjT*nvSt  with  two  Joints  each.  Each  rlaw  ends  in  a  llexd>le  iK>int,  by  means  of 
wlnVh  it  holds  fast  to  the  skin  of  the  manatee;  the  rest  of  the  legs  are  rather  slemler, 
aiUuding  in  prickly  points,  and  gratlually  shorter.  The*  hist  two  mv  the  sluu-test, 
aail, growing  outVrorn  the  orbieular  ring  of  tin*  taih  Ibrm  the  end  of  the  body  itJself 
ami  steer  the  insect  as  it  moves. 


THE   HABITS   AND  CHARACTERISTICS   OF    THE  SEA  BEAR 

Danipier  has  given  ns  a  description  of  this  animal,  called  Kot  by  the  RussianB, 
whiHi  i:;,  to  lie  sure,  brief  antl   iuTperfect;   but  he   mentions   its  eJiaracteristies  so 
jjjfiiiitely  and  plainly   and  s(>  t^learly  at  tirst  sight  that  1  *!an  not  doubt  thai    the 
tial  is  his  **  sea  bear/' 

Kejiort^,  as  I  gather  from  the  account  of  the  peoi*lc,  has  declared  that  the  sea  bear, 

Q«it  i»  callcil  by  the  Uutheni  anil  othi'r  ])eo[ile,  is  dilVereut.     They  say  it  is  an  anii»hib' 

w»a  beast  very  like  the  benr,  luit  very  fierce,  both  on  land  and  in  the  water. 

told,  likewise,  that  in  the  year  1731]  it  hael  overtnrnetl  a  boat  and  torn  two  men 

^ece^:  that  tijey  were  very  nruch  alarmed  when  Hiey  hmird  the  sound  of  its  voiet*, 

til  was  like  the  growl  of  a  bear,  and  that  they  Jicd  IVom  their  ehase  of  otter  and 

ion  the  SIM  atjd  hasteruHl  back  to  land.    They  say  that  it  is  covered  with  white 

j that  it  lives  near  the  Kuril  Islands,  and  is  more  nutnerous  toward  Japan;  that 

I  it  is  seldom  seen.     1  myself  do  not  krjow  how  far  to  believe  this  i*eport,  for  no 

ihm  ever  seen  one,  either  slain  or  cast  up  <lead  upon  the  shore. 

|Tbfii  m  certain,  vrhether  we  consider  the  appearance  of  the  botly  or  the  habits  of 

5t^  it  is  more  nearly  related  and  more  similar  to  m*  rather  land  animal  than  to 


They  are  never  sren    in  the  gulf  of  the  renshin  Sea^  nor  in  the  land  n(  Ivam 
tfea,  tior  do  they  go  tni  siiore  in   the  Kuril  Islands  except  very  seldom;  they  are 
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fonrth  or  fifth  day  afl:4>r  birth  the  fur  under  the  front  legs  chaiig:6S  color  perceptibly 
[andtake.^ou  the  color  of  the  hair  of  Pliny-s  pmt;  and  after  a  Tuniith  the  belJy  and 
sides  become  speckled  with  an  iMtennixture  of  liairs  of  the  same  C4L>lor.  At  birth  the 
males  arc  much  larger  and  darker,  and  in  the  years  that  follow  they  get  a  blacker 
eoBt  than  tlie  females.  These  latter  beecnne  almost  wholly  aahy  ^i'uy\  bnt  have  ru.sty 
spots  under  the  forelegs.  The  feuiales  differ  ao  much  from  the  males  in  size^  weight, 
and  strength,  that  a  careless  observer  might  almost  take  them  for  a  diiferent  .species, 
so  timid  and  so  little  ferocious  are  they* 

The  parents  h>ve  their  yonng  exceedingly.    The  females,  after  parturition,  lie  in 

crowds  upon  the  shore  with  their  pups  and  spend  much  time  in  sleeping.    The  pups, 

however,  dii'Ci'tly  m  the  first  days  play  together  like  children,  and  imitate  their 

parents  in  playing  at  copulation,  and  practice  fighting  until  one  throws  the  other  to  the 

groond.     When  the  father  sees  this  he  rises  up  with  a  growl  and  hastens  to  separate 

the  combatants,  kisses  the  %ictor^  licks  him  with  his  tongue,  tries  with  his  mouth  to 

tlyrow  him  upon  the  grouTid,  and  makes  vigorous  demonstrations  of  his  hive  for  the 

yoQugster,  who  struggles  bravely  against  it*     In  shorty  he  rejoices  that  he  has  a  sou 

jorihy  of  himself.     But  they  are  less  fond  of  the  lazy  and  ease-loviug  pups*     Hence 

some  of  the  young  are  always  near  the  father,  others  near  the  mother.    The  males  are 

polygamous;  one  often  has  eiglit,  tifteen,  or  even  lifty  wives,     lie  guanls  them  with 

Jiaxious  jealousy,  and  goes  into  a  rage  if  another  male  conies  ever  so  little  too  near. 

Although  many  thousands  of  them  lie  upon  the  shore  together,  yet  it  may  always 
becibfierved  tliat  they  are  s**parated  itdo  raniiliea — the  one  male  lies  with  his  wives, 
hifigous,  and  daughters,  as  al>!0  his  yearling  sons  who  are  not  yet  old  enough  to  have 
abiirem.  One  family  ott^^n  nuntbers  as  many  as  120.  For  this  reiison  also  they  swim 
iiitlK*  sea  in  shoals. 

All  the  married  ones  are  vigorons,  but  the  aged  and  those  that  are  too  old  for  the 
nriirQ  incidetit  to  keeping  np  a  hareni,  or  that  are  driven  to  it  by  impotence  or  the 
vulimtary  desertion  of  their  wives,  lead  a  monastic  life,  and  i>ass  it  constatitly  in  fast- 
ing and  sleep.     These  married  ones  iire  the  fid  test  of  all,  and  without  the  females 
Ibeyeome  first  to  the- island,  like  scouts.     All  the  males  have  a  strong  odor,  but 
iheire  is  the  worst.     These  old  animals  are  very  cross  and  very  savage.    They  live  a 
vbolt*  month  in  one  place  without  food  or  drirdv ;  tlu*y  sleeji  all  tlie  time,  but  rage  with 
wt't^Hng  fierceness  at  all  who  pass  by.     Indeed,  they  are  so  very  fierce  and  jeahms 
tkt  tUey  would  a  hnntlred  times  rather  die  than  give  up  their  i>lace.     And  so  if  they 
m  a  man  they  go  out  to  get  in  his  way  and  prevent  his  passing;  one  of  tlie  othei-s 
a^uiwhile  gets  his  jdace  and  is  ready  to  fight  with  him.     When  we  were  obliged  to 
nome  jnti>  coutlict  with  them  because  of  the  necessity  of  continuing  our  journey,  we 
threw  great  stones  at  them.     They  in  turn  would  rage  at  the  stone  thrown  at  them 
in*!  a,s  a  dog  would,  and  start  up  in  defiance  and  fill  the  air  with  their  terrible  roaring. 
Wjiat  we  first  attempted  was  to  knock  out  their  eyes  and   break  their  teeth  with 
^ftonefl;  even  though  wounded  and  blind  they  would  not  give  up  their  place  or  dare  to 
faiveit;  for  if  one  of  them  went  even  a  pace  away,  so  many  enemies  would  rise  up  and 
attaek  him  with  their  tet*th  as  he  tied  that  he  should  not  leave  his  place^  that  even  if 
if  escaped  our  bands  he  would  be  torn  U}  pieces  by  his  fellows.     Indeed,  if  one  leaves 
i  im  pla4-e,  the  rest  run  up  to  prevent  his  tlight;  one  attarks  the  other  on  suspicion  of 
wisldng  to  flee*  and  from  a  single  attack  so  many  duels  originate  that  oftentimes  for  2 
• -3  furlongs  by  the  seashore  you  t^au  see  nothing  but  duels,  battles,  and  a  thousand 
ibsurd  but  bloo^ly,  :vceomi>anied  by  a  terrific^  roaring  and   growling,     VVldle 
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they  fight  with  one  aiiotlior  tliey  let  ns  alone,  and  vre  are  able  to  pass  by  annioleste<l 
If  two  tight  ngainst  one,  another  comes  to  his  aid,  for  they  can  not  bear  to  see  an 
unequal  combat.  When  there  is  fighting  going  on,  others  who  are  swimming  in  the 
sea  lift  up  their  heads  to  see  the  outcome  of  the  contest,  and  finally  they  are  worked 
into  such  a  rage  themselves  that  they  ccmie  on  shore  and  mix  in  crowds  with  tlie 
combatsints  and  make  the  sight  more  awful.  I  often  went  with  my  CosSiU-k  and 
,  attacked  one  on  i)urpose  and  knockiMl  out  his  eyes;  and  when  I  had  done  that  I  pelted 
four  or  five  others  with  stones.  When  these  i)ursued  me  I  took  refuge  near  the  one  I 
had  blinded.  As  he  could  not  see  but  heard  his  brothers  in  pursuit  and  did  not  know 
whetlHM-  they  were  fleeing  before  us  or  pursuing  us,  he  would  attack  his  fellows. 
Meiinwhile,  (juite  at  my  ease,  I  would  sit  down  in  some  high  place  an<l  watch  them 
lighting  together  for  sonu»<  hours.  The  blind  one  would  attack  all  that  came  near, 
whether  enemies  or  friends,  and  was  pursued  by  all  as  a  common  foe.  If  he  fled 
to  the  sea  he  was  i)ulled  out  again,  and  on  land  was  torn  by  their  constant  blows  until 
he  lost  aTl  his  strength,  and  tailing  down  breathed  out  his  angry  soul  amid  constant 
groans,  and  became  a  ])rey  to  the  hungry  droves  of  blue  foxes  which  atta(*ke4l  him 
with  their  teetli  as  he  lay  there  still  breathing. 

While  two  often  fight  for  ati  hour,  they  make  a  tnnre,  and  both  lie  down  near  one 
another,  panting  to  get  their  breath.  When  they  are  recovered  they  Iwth  get  up  and 
in  gladiatorial  fashion  take  a  certain  place  and  refuse  to  leave  it  as  long  as  the  fighting 
continues.  They  duck  their  heads  and  strike  back,  and  one  tnes  to  ward  oif  the  blows 
of  the  other.  As  long  as  they  are  evenly  matched  they  strike  only  with  their  front 
flil)l)ers,  but  as  soon  as  one  gets  the  advantage  of  his  adversary  he  tears  him  with 
his  teeth  and  jaws,  shakes  him,  and  throws  liim  down.  Then  the  others,  who  have 
meantime  been  mere  sf^c'ctators,  seeing  this,  hurry  up  to  assist  the  weaker  one,  a«  if 
they  were  umpires  in  the  fight.  With  their  teeth  they  inflict  wounds  as  large  and 
cruel  as  if  they  were  made  with  a  saber.  At  the  end  of  July  a  sea  beiir  is  seldom  t«een 
that  is  not  marked  with  a  wound.  After  a  battle  the  first  thing  they  do  is  to  jrointo 
the  water  and  batln*  their  bodies. 

They  tight  mostly  for  one  of  three  n^asons:  (1)  The  most  bitter  warfare  is  about 
their  wives:  trouble  l)i',uins  w  lien  one  steals  those*  of  another,  or  even  tries  to  take  the 
grown  daughters  from  the  lather's  family,  liut  the  females  get  ui)  at  once  ami  follow 
the  one  that  comes  ont  ahead.  (LM  They  tight  for  their  place  if  one  takes  the  i)la<oof 
anotlier,  or  if  tin*  space  is  too  small  and  another,  out  of  lust,  gets  too  near  and  excites 
his  suspicion,     (.i)  They  tight  for  right  and  Jnstice,  to  settle  disi)utes. 

They  are  very  tond  of  their  wives  and  tln^r  ,\oung,  and  are  much  fearetl  hyl>otli. 
They  ;:et  in  a  towering  rage  with  their  young  for  tin*  most  trivial  causes  and  piaclire 
a  Tyrant's  ri;:ht. 

Otten  we  entered  the  liarem  ami  stole  the  pni)s.  In  these  cases,  when  tli«:lit  wa:^ 
iM»--iM«..  if  the  mother  throngh  fear  left  her  ])ni)s  and  did  not  snatch  them  np  in  I'^r 
■:  ■•nrh  and  take  them  with  her,  bnt  left  them  where  we  could  get  them,  the  male 
■itimnt  entering  into  any  (iiiarrcl  with  ns  snatched  the  female  uj)  in  his  teeth,  litl*"*^ 
1j»-:  i;j»  hiL:h.  and  threw  her  in  a  iau(»  two  or  three  times  against  the  rocks  with  sneli 
• .  -it-ncr  That  she  lay  still  as  if  dead,     lint  when  her  strength  ri'turned  she  would cravl 

■  r  ♦-  ,»  A. Mil  ;i<  ;i  siipplianr  to  his  leet,  and  kiss  him,  and  shed  tears  in  such  <juaiititi<*5' 

■  -i*  •  e.  .  ;i:.  <ln\vii  on  her  l)reast  as  from  an  aleinl)ic  and  made  it  all  wet.  Voy  a  time 
•i«-  V.  ■.  ,  ♦:  •■.  ;ili.  i»ack  and  forth  roaring  and  rolling  his  eyes  terribly,  and  wonld  slial^*' 
i.  -  Jn-..'i  ;.o;ii  -'idc  to  side  like  :i  l)e;ir  :  hut  :it   length  when  In*  saw  that  we  were  goiu;! 
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away  witb  thi>  pups*,  lie  wiiald  weep  in  tlio  same  way  as  tlie  female,  ami  just  as 
ifily,  so  lis  to  Ho(h1  his  whole  hreast,  even  to  his  feet,  with  tears.  The  same 
oceiirs  wlt«*u  he  suH'crs  <,q'ievons  woimils  or  soiue  severe  injury  whieb  he  eaii  not 
0.     I  have  seen  t-aptiv**  seals  weep  in  a  sitnilar  way, 

iTond  reiisoii  why  the  sea  bears  in  early  8i*i'in|j  fxo  east  to  these  desert  ishuids 
btless  this.  By  rest,  sleep,  and  a  three  inoutlis'  fast,  they  must  riil  themselves 
ir  biirih-nsome  fat.  iu  the  same  way  as  UithI  bears  (hi  in  winter.  Kor  ilurin^'  the 
Its  of  Jane,  July,  and  Aii*,'iist,  they  da  iu*thiii;4:  except  sleep  npfin  hind,  or  he  at 
n  one  sjK^t  like  a  roek,  and  hiok  at  each  other,  roar,  kiss,  and  stretxjh,  taking 
r  foinl  nor  drink.  One  in  partirnlar  I  notieed  lyinfj  in  tlie  same  sjuit  tor  a 
month.  Althon;:fi  at  ditferent  times  I  disseete*!  the  old  males,  yet  I  found 
ig  at  all  i!i  their  stomaehs  except  frotli  and  pistrie  juice,  and  no  faeees  in  the 
s.  Fartliermtire,  I  noted  that  nteanwhile  the  layers  of  fat  wasted  away  ntore 
ore,  the  size  of  the  body  beeomiu)^:  dimhiislied  and  the  skin  bet'imiing  so  l<x>se 
t  hnnj^  like  a  saek  and  swayed  with  eaeh  motion  of  the  body.  The  younger  ones 
ire  not  so  fat  begin  to  cohabit  about  the  first  *>f  Jnly;  they  are  aetive  and  run 
ind  there.  livinjLi  on  hind  and  in  the  sea  hy  turns.  This  faet  convineed  me  still 
If  that  ill  accordanee  with  his  miture  I  shouhi  eall  this  animal  a  bear. 
hey  e4>habit  after  the  nninner  of  the  liuman  kind,  tlie  female  below  aud  the  male 
,  and  esptM'ially  near  evenini^  time  do  they  desire  to  indulge  (heir  i>assion.  An 
before,  male  and  female  east  themselves  into  tlie  sea  and  swim  around  t|uietl3^ 
ler.  Then  they  come  ba<'k  together,  ami  tlu^  fenmle  lies  tlat  (^n  iwv  baek  while 
lie  comes  up  out  of  the  sea  upon  lier-  He  seizes  her  in  his  arms  and  intlnlfjes  his 
>n  with  the  greatest  heat.  Durinjjf  the  eoition  hv  presses  the  female  down  and 
;  her  in  the  sand  by  his  weight  so  that  oidy  her  liead  stieks  out,  ami  he  hiuisell' 
[ita  the  sand  with  his  fnmt  feet,  so  that  he  presses  down  and  touehes  the  female 
his  whole  belly.  For  this  they  ehoose  a  sandy  sped  upon  tin?  very  shore,  wliere 
«V€Si  come  even  to  the  plaee.  So  absorbed  are  1  hey  and  so  furgetful  of  them- 
»that  1  eould  stand  uear  them  for  mine  rhan  a  (piai'ter  of  an  hour  without  being 
ved.  And  1  should  not  have  been  seen  vwu  then  had  I  not  struck  the  male  a 
whereu|K>n  with  a  great  uproar  he  attaeketl  me  so  wrathfnlly  that  1  got  away 
iMffieulty.  But  nevertheless  when  I  gaim^l  im  ennnence  Imrn  which  1  could  hmk 
I  he  went  on  for  another  «pnr*ter  of  an  hour  with  wlmt  he  had  begun. 
Cliese  animals  have  three  difl'eient  kinds  of  st>eeeh.  To  pass  away  the  time  while 
Heu]K)nthe  land  they  cry  out,  and  their  voice  is  nf>t  at  all  ditterent  from  the 
igof  c*>w8  when  deprived  of  their  calves.  In  battle  they  roar  aud  gmwl  like  a 
,  uud  if  they  get  the  victory  they  utter  a  very  shari>  and  often  repeated  note  like 
miimon  crickets.  But  when  wounded  and  i>vercorae  by  their  enemies  they  groan 
>ly  or  hiss  like  a  cat  ov  sea  otter. 

S'ben  they  c<mie  <*nt  of  the  sea  they  shake  their  bodies  and  wipe  off  their  breasts 
their  btH'k  tbppers,  and  smooth  their  fur.  The  male  j places  the  ti|»  of  his  lips  to 
of  the  female  as  if  to  kiss  her.  When  the  sun  shines  clear  in  the  sky  they  lie 
and  raise  their  back  tlii>per>  in  the  air  ami  move  them  in  the  same  w^ay  as  a  dog 
his  tail.  They  lie  sometimes  on  their  liiiek  and  somi*times  on  their  belly  like  a 
ornetimes  curled  up  in  a  ball,  sometimes  slrc^ched  out  on  one  side  with  their 
ftipi>er8  resting  on  the  side.  But  although  they  sleej>  soundly,  aud  though  a 
approach  softly,  nevertheless  they  art^  sjieedily  aware  of  his  x>resence  and 
rhether  informed  by  he^iring  or  the  sense  of  smell  1  know  not. 
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The  very  large  old  ones  never  run  away  from  a  man  or  a  crowd  of  men,  but  pre- 
pare at  once  for  battle.  Nevertheless,  I  have  seen  whole  herds  put  to  flight  if  a  man 
whistle.  The  females  Hee  in  haste,  and  likewise  whole  droves  of  adult  males,  even 
many  thousands,  are  driven  in  headlong  Hight  to  the  sea,  if  suddenly,  when  they  feel 
secure,  they  are  attacked  with  a  great  noise.  But  when,  as  often,  we  drove  many 
thousands  of  them  before  us  into  the  ocean,  those  that  were  swimming  accompanied  as 
constantly  as  we  walked  along  the  shore,  gazing  in  wonder  upon  their  anusual  gaeBts. 

They  swim  so  rapi<lly  that  in  an  hour  they  can  easily  swim  two  German  miles.  If 
they  are  wounded  at  sea  with  a  harpoon  they  draw  the  boat  with  the  hunter  aftw  them 
so  swiftly  that  the  boat  seems  to  tiy,  and  they  often  overturn  the  boat  and  drown  the 
hunter  unless  the  steersman  prevents  it  by  watching  and  skillfully  directing  his 
course;  they  swim  with  the  back  sloping,  and  the  front  flippers  are  never  seen,  bnt the 
back  ones  sometimes  project  up  from  the  water.  On  account  of  the  open  foraiMn  thi^ 
stay  a  long  time  under  water.  But  they  afterwards  come  up  to  breathe,  with  their 
strength  much  exhausted;  they  delight  to  swim  around  near  the  shore  and  swim  now 
prone  and  now  on  their  backs,  but  not  far  under  water,  so  that  I  was  always  able  to 
make  out  their  course.  They  oft^n  raise  their  hind  flippers  out  of  the  water.  When 
they  have  breathed  enough,  or  when  they  first  start  into  the  water  from  the  land, 
they  plunge  into  the  water  head  first  like  a  wheel,  as  do  almost  all  the  larger  sea 
beasts — the  otter,  the  lion,  the  balaena  orca,  and  the  porpoise. 

When  they  climb  a  rock,  they  take  hold  of  it  with  their  front  flipi>ers  as  seals  do, 

and  drag  the  rest  of  their  body  behind  them,  bending  the  back  like  a  bow  and  holding 

the  head  low,  to  give  elasticity  to  the  body.    In  swiftness  they  almost  if  not  quite 

excel  the  swiftest  runner,  and  the  females  are  esx>ecially  fast.    There  is  no  doubt  that 

many  of  us  would  have  been  killed  by  them  if  their  legs  were  worth  as  much  on  land 

as  they  are  in  water.    And,  indeed,  it  is  not  wise  to  fight  with  them  even  in  a  large  , 

level  place,  for  there  one  can  get  away  with  difficulty.    Steep  places  were  always  our 

refuge  of  safety,  because  they  can  not  climb  up  them.    They  sometimes  laid  siege  to 

me  for  more  than  six  hours,  and  at  length  compelled  me,  at  very  great  peril  of  my 

life,  to  ascend  a  precipice,  and  in  that  way  to  escape  from  the  infuriated  beasts. 

I         If  I  were  required  to  state  how  many  I  saw  on  Bering  Island  I  should  truthfully 

say  that  I  could  not  guess — tbey  were  countless,  they  covered  the  whole  shore.   Not 

;  infrequently  they  obliged  me  and  my  Cossack,  in  our  rambles  this  way  and  that 

;  through  the  entire  island,  to  leave  the  shore  and  prosecute  our  journey  with  difficulty 

i  over  the  tops  of  the  hills. 

The  sea  otters  are  very  much  in  fear  of  the  sea  bears,  and  very  seldom  come  in 
among  them,  and  it  is  the  same  with  the  seals.  But  the  sea  lions  live  among  them  in 
great  herds  and  are  much  feared  by  them.  They  always  have  the  best  places.  The 
sea  bears  do  not  like  to  stir  up  (juarrels  when  the  sea  lions  are  present  for  fear  tbey 
have  these  savage  beasts  as  umpires;  for  they  run  up  immediately,  as  I  have  sometimes 
seen.    So  also  they  dare  not  try  to  preve;it  their  females  from  playing  with  the  sea  lions. 

And,  by  the  way,  this  is  a  curious  fact,  that  the  sea  bears  are  not  found  every- 
where on  the  shores  of  their  islands,  as  are  the  sea  cows,  the  seals,  the  otter,  and  the 
sea  lions,  but  only  on  the  southern  shore,  which  faces  Kamchatka.  The  reason  of  this 
is  obvious — for  they  see  this  part  of  the  island  first  when  they  come  on  their  journey 
eastward  from  Cai)e  Kronotski.  They  are  not  found  in  the  northern  part  unless  they 
have  strayed  there  by  mistake. 
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aw  about  the  hinitiiig  o(  tlie.se  atiimals.  Tliose  tliat  we  (irist  bliiuled  ou  land  with 
wens  jiftervvar*!  ilis|nilelied  with  t^liibs  without  any  iirtitice.  But  the  beiists  are 
ItenaciouH  of  life  that  two  or  three  meu  beating  only  tlieir  heads  with  eliibs  could 
ircely  kill  them  with  -<M>  Idows,  and  lrBqui*ntly  would  liave  to  rest  and  refresh 
linselven  two  or  three  times.  When  the  eraiiium  is  broken  iiito  little  bits  and 
im>st  all  the  brains  have  gushed  out,  and  all  the  teeth  have  been  brakeu,  he  still 
Bi'ks  thf^m  with  hi^  flippers  and  keeps  on  tightiiig.  I  have  purposely  brokeu  the 
nil  and  put  out  the  eyes  of  one  iind  then  left  hiru,  aud  afterwards  for  more  than  two 
eks  he  still  stood  alive  aud  unmoved,  like  a  statue,  in  the  same  place. 

In  the  sea  around  Kamchatka  they  very  seldom  come  ashore  on  the  mainland, 
it  they  are  woundeil  at  sea  by  the  natives  with  an  iron  spear  sidled  **«<m'o^,-'  which 
tachcs  from  the  handle  aud  remaius  iu  the  body,  and  this  iron  part  of  the  spear, 
)smB&  inside  it  is  obli<]ue  to  the  wound,  sticks  fast.  It  is  bound  to  a  atout  thoug, 
i other  end  of  which  la  held  by  those  sitting  iu  the  boat.  But  the  wounded  animal 
(every  swiflly  like  an  arrow,  aud  takes  the  boat  and  uieu  along  with  hiui,  until  he 
paes,  wont  out  and  exhausted  with  loss  of  blood.  As  soon  as  he  l^auses  they  draw 
|Bti[»  to  them  by  the  thong  and  pierce  liim  with  spears,  aud  if  he  atttMnpts  to  upset 
elioat  they  crush  his  trout  tlipi)ers  aud  his  head  with  axes  and  clubs,  lift  him  dead 
to  the  boat,  aud  hasteu  home.  By  preference  iu  spring  they  kill  the  prcgnaut 
imles  aud  the  young  umles.  But  they  dare  not  attack  the  large,  old  males,  but 
leii  tUey  see  one  they  say  '^Sipnnff"'  (the  devil),  for  they  mean  by  that  to  call  the 
J  fellow  evil  and  destructive*  80  likewise  they  say  if  they  see  a  sea  lion  or  a  very 
ge  fiea  bear  ou  land  when  they  have  no  compauiou  or  weapons. 

Very  many  sea  bears  die  a  natural  death  from  old  age  on  this  island  every  year, 
das  many  more  fall  iu  battle  and  die  from  the  wounds  that  they  have  ret^eived;  so 
il  in  some  parts  the  whole  shore  is  covered  with  bones  aud  skulls,  as  if  g^reat 
Itles  hatl  been  fought  there. 

I  can  not  omit  to  mentiou  that  these  animals  have  a  very  large  thymus  gland, 

©[Hksed  of  nvany  little  glands,  aud  rolled  up  iu  a  membntntuis  sac,    I  have  made 

iiDciaiou  iuto  a  branch  of  the  main  artery  of  the  luugs,  and  wheu  I  inserted  a  little 

be  and  blew  in  with  my  nu>uth  1  discoverc«i  that  not  only  the  ventricles  of  the 

BUiDt  also  the  thymus  gland  swelled  up.     I  would  rather  not  suggest  what  others 

l^ouclade  in  regard  to  this,  unless  I  could  make  many  more  experiments  on  other 

beasts. 

Here,  at  the  end,  I  will  meution  that  it  is  a  very  curious  thing  what  the  explorer, 
Impier,  says  of  the  Island  Ferdinand  (Juau  ^'eruaiidez),  below  ^'^^  south  latitude ; 
aflserts  that  there  upon  the  laud  he  found  the  whole  shore  covered  with  countless 
rds  of  seals,  sea  lions,  aud  sea  bears,  in  the  same  way  as  we  found  it  m  Bering 
iukL  This  does  not  lead  nie  t*)  believe  that  these  animals  come  Ijither  from  th*me 
ttheni  latitudes,  for  this  distance  would  be  far  too  great,  but  1  gather  fmm  it  two 
i»:  (irst,  that  the  sea  beasts  of  the  southern  hemisphere  are  the  same,  or  not 
y  diflereut,  from  those  of  the  northern  in  abt>ut  the  same  longitude;  aud,  second, 

credible  that  our  sea  bears  spend  the  winter  at  about  the  same  degree  of  north 
hide.  Perchance  some  time  fate  will  grant  that  since  we  have  found  their  summer 
(ping  ground  others  may  somewhere  discover  their  winter  home;  if  this  be  not 
land  called  **  Compaifnie  kite/,"  perchance  it  may  be  a  laud  lying  not  far  away  aud 

time  to  be  discovered. 
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I  have  Imd  two  pictures  iiiacle,  of  which  the  former  represents  a  male  resting  ou  a     | 
rock,  as  they  are  generally  seen ;  and  the  second,  a  smaller  female  lying  npoii  ber  back. 
i  have  her  represented  in  this  position  chieHy  for  the  reason  that  the  shape  of  tbeliind 
leg  may  ap[>ear,  and  this  could  not  be  brought  out  true  to  nature  if  she  were  iu  sittiug 
position. 

As  to  style  and  arrangement  of  matter,  pressure  of  duties  does  not  i)ermitmelo 
si)end  too  much  tin'ie  in  perfecting  any  one  thing,  unless  I  am  to  allow  many  thiugsto 
go  to  waste  upon  my  hands.  I  therefore  set  out  my  porridge  in  carefully  made  earthen 
vessels.  If  the  vessel  is  an  offense  to  any  one,  he  will  i)erform  for  me  and  others  amost 
friendly  service  if  he  will  pour  it  all  into  a  gold  or  silver  urn.  As  to  the  fact  that  I 
have  noted  the  minutest  circumstances,  I  did  it  for  this  reason :  that  I  might  omit 
nothing  that  I  leiirned  from  careful  watching.  For  the  rest,  I  guarantee  that  I  say 
nothing  that  is  not  most  true;  an  account  can  always  be  made  shorter,  but  notloD|i;(ff 
or  fuller,  if  it  has  been  from  the  outset  restricted  within  rather  narrow  limits. 

HABITS    AND   CHARACTERISTICS   OF   SEA  LIONS. 

These  beasts  are  indeed  terrible  to  look  upon  when  alive,  and  they  far  surpass 
the  sea  bear  in  strength  and  size  as  well  as  in  endurance  of  the  different  parts.   They 
are  hard  to  overcome  and  light  most  viciously  when  cornered.    They  also  give  to  the 
eyes  and  mind  the  impression  of  a  lion.    Nevertheless,  they  fear  so  much  the  very 
sight  of  man  that  if  they  see  one  even  at  a  distance  they  rush  in  headlong  flight  from 
the  land  into  the  sea.    But  if,  when  they  are  sound  asleep,  a  man  comes  up  nejirand 
wakes  them  by  a  blow  from  his  stick  or  by  a  loud  noise,  they  take  to  liight  at  once, 
panting  like  a  furnace,  and  with  their  limbs  shaking  so  with  fear  that  they  cannot 
control  them.    But  if  one  of  them  is  cornered  and  all  chance  for  flight  is  shut  off  he 
turns  against  his  enemy  with  a  great  roar,  shakes  his  head  in  wrath,  rages,  cries ont^ 
and  i)uts  even  the  bravest  man  to  flight.    The  first  time  that  I  tried  this  experiment 
was  almost  the  last  of  me.    On  this  account  this  animal  is  never  hunted  at  8ea  by  ^ 
the  Kaiichatkan  tribes,  becjins(»  he  overturns  the  boat  of  the  hunters  and  slays  them 
most  sava;j:e]y.     Nor  does  anyone  dare  engage  him  even  on  land  in  open  battle,  bat 
he  is  caught  by  guile  \v\nn\  off  liis  guard  and  quite  at  eape,  or  even  sound  asle^ 
Wlien  the  beast  is  asleep  on  hind,  the  hunter  who  has  most  confidence  in  his  strength 
and  swiftness,  creeps  silently  uj)  to  it  with  the  wind  in  his  face  and  plunges  into  it 
under  its  fore  flippers  an  iron  or  bone  spear  called  a  ^'' nosok.^^    It  is  made  to  fly  oat' 
of  its  vsocket  and  is  fasten>gd  to  a  thong  made  from  the  skin  of  this  very  animal.    The 
other  hunters  keep  the  thong,  which  is  wound  several  times  around  a  rock  or  a  stake 
driven  deep  into  the  ground.     While  the  beast  that  has  been  wounded  and  aronaed/ 
attempts  to  get  away,  the  other  men  shoot  arrows  at  it  from  a  distance,  or  transfix  it 
with  a  second  spear  fastened  to  a  thong.     At  length  when  its  strength  is  goneth^* 
pierce  it  with  spears  and  kill  it  with  clubs.     But  when  they  attack  it  they  attack  it ; 
asleep  on  the  shore  where  there  are  few  rocks;  they  shoot  poisoned  arrows,  and  the* 
run  away.     The  animal  is  compelled  by  the  poison  to  come  on  shore,  as  the  salt  8Bi- 
water  increases  the  pain  of  the  wounds;  and  then,  if  the  place  is  a  convenient  one,  1* 
is  stabbed,  or  otherwises  if  left  to  himself,  he  will  die  of  the  poison  in  twenty-foOT 
hours.     All  who  havt*  the  skill  and  daring  to  hunt  this  beast,  and  who  have  killcA' 
many,  are  held  in  great  honor  l)y  tht'ir  fellows,  and  are  regarded  as  heroes  and  bravei. 
Accordingly  the  love  of  gh>ry,  as  well  as  the  excellence  of  the  flesh,  turns  many  to  the 
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runkea  tbem  ready  tbr  hazartloiiH  enterprises.  TUey  often  loiid  their  boats 
r  even  three  of  these  auimals,  till  they  threateu  to  sink  iu  the  water.  But 
I  ski U fill  that  this  Beldoiii  hafipens  iii  tlie  Buiooth  sea^  even  tbutigli  the  rim 
the  boat  maybe  even  with  the  «iirfaee  of  the  water.  They  eoiisider  it  a  g:reat 
Igrace  if,  througli  iV^ar  id*  death,  they  abaiHloo  the  qtiariy  that  they  have  onee  secured, 
itliut  if  tbeir  bands  sbouhl  not  avail  to  bail  out  the  water  they  would  sink.  To 
tot  tins  beast  the  bravest  men  pi  out  to  sen.  in  their  light  canoes  four  or  five  (ierrnan 
ji*.«  to  the  uuiuhabited  island  called  Alait,  And  it  not  infre<|uently  happens  that  the 
ilors  without  sv  eoinpasa  are  taken  by  a  contrary  wind  four,  five,  or  even  eight  days 
It  to  ftea  without  anything  to  eat,  and  see  neitlier  island  nor  niainlaud,  and  have 
lly  the  rusing  and  setting  of  the  sun  and  moon  to  diieet  them. 

The  blubber,  a8  well  as  the  sweet  tlesh»  is  well  ttavored  and  higlily  prized,  and 

kegelatiuou8  flippers  are  considered  a  prime  delicacy.    The  fat  is  not  greasy,  like 

lat  of  seals  and  whales,  but  is  stifl',  and  resembles  that  ol  sea  bears  rn  color,  but 

Dt in  flavor  and  smell     The  lat  of  the  young  is  sweeter  than  mutton  tallow  and  i 

e»!mb1es  the  marrow  of  leg  bones.     From  the  skin  they  make  thongs,  the  soles  of 

ioes,  and  eveii  shoes  thtimselves  and  leggins. 

They  are  xxilyganious.     One  male  has  two,  Ihree,  or  four  frMnales.    The  [uips  are 

i^u  land  about  the  beginning  of  d  nne — one  only  at  a  birth,  and  are  suckled  by  their 

They  come  together  in  Angust  and  September,  hence  the  young  remains  iu 

womb  nine  months,  as  indeed  seems  rejisouable*    Tliey  copulate  like  the  sea  bears, 

.jxiales  hold  the  feinales  in  great  res|»eet  and  do  not  treat  them  so  harshly  as  the 

•s  do  their  wives.    They  delight  exeeediugly  in  the  caresses  of  the  females 

count  their  aftection  worthy  of  much  more  demonstrative  return.    The  males,  like 

females,  have  a  very  inditlerent  love  (l>r  the  [)nps.    The  mothers  when  asleep  some- 

crush  the  young  at  their  udders  by  their  weight  and  kill  them,  as  I  have  often 

Bli,  and  they  were  not  the  least  bit  disturbed  when,  as  often,  1  cut  tlie  throats  of  the 

^uiig^  even  before  the  eye-s  of  their  parents  ami  threw  the  entrails  to  them.     The  pnps 

enot  so  lively  and  active  as  those  of  the  sea  bears,  but  sleep  all  the  time  or  play  a 

tie  in  a  lazy  way,  and  indulge  in  amatory  sports.     At  eventide  the  mothers  with  the 

mug  go  out  into  tiie  sea  and  swim  quietly  near  the  shore.     When  the  )>ups  get  tired 

swimming  they  are  wont  to  i*erch  upon  the  backs  of  tlieir  mothers  and  rest.    But 

e  mother  ndlsover  like  a  w^heel  and  shakes  the  la/.y  pups  oil,  and  accustoms  them  to 

fimiuing.     As  an  experiment  1  have  thrown  young  sea  bears  and  equally  young  sea 

i«8  into  the  water;  but  they  were  so  far  from  being  able  to  swim  or  to  use  their  tiit*- 

Sra  well  that  they  beiit  tlie  waves  inegularly  with  their  tlippers  and  hurried  to  the 

Tlie  pui>s  are  twice  as  large  as  those  of  sea  bears* 

Although  these  auiinals  are  exceedingly  afraid  of  man,  yet  1  have  seen  them  grow 

Ml  to  him  and  become  tame  by  meeting  hiin  frequently  without  lujury,  an*l  especially 

tiiat  time  when  the  pups  had  not  yet  learned  to  swim  easily.     1  lived  a  season  in 

1  uiidst  of  a  hetd  of  them,  and  for  six  whole  days  on  a  spot  above  them,  where  from 

bat  I  watched  their  habits  carefully.     They  lay  around  me  in  every  direction ;  they 

itebed  my  fire  and  what  1  did,  and  did  not  run  away  any  longer  even  when  I  walked 

ttiad  among  theiu  and  took  their  pups  and  killed  them  and  examiued  them.    They 

kettoed  coition,  fought  jealously  for  their  wives  and  for  the  best  places,  and  fought 

it  bitterly  in  just  the  same  way  and  with  the  same  motions  and  the  same  heat  as 

bears  do.     One  from  whom  a  female  htul  iieen  taken  fought  with  all  the  rest  for 
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three  whole  days,  and  was  wounded  all  over  in  more  than  a  hundred  places.  Tbesei 
bears  never  mingle  in  their  fights,  bat  if  a  quarrel  arises  they  run  away,  looUng  all 
around  them.  They  yield  them  the  choice  of  places  and  allow  their  females  andpnpi 
to  indulge  in  various  sports,  and  dare  not  object.  As  far  as  possible  they  avoid  all 
dealings  with  the  sea  lions,  but  these,  uninvited  and  unwelcome,  often  mix  in  \im 
quarrels.  The  old  and  decrepit  among  them  grow  white  around  the  head,  and  beyond 
all  doubt  these  beasts  are  very  long-lived.  They  scratch  their  ears  and  head  with 
their  hind  flippers,  as  the  bears  do,  and  stand,  swim,  lie  down,  and  walk  in  the  same 
way.  They  low  like  cows  and  the  young  bleat  like  sheep,  and  while  I  was  among  them 
it  seemed  to  me  as  if  I  were  playing  shepherd  and  were  mingling  with  herds  of  cattle. 
The  old  and  worn-out  emit  an  odor,  but  far  milder  and  less  offensive  than  that  of  the 
sea  bears.  They  are  found  in  this  island  in  spring,  as  well  as  in  winter  and  summer, 
but  only  in  certain  parts — those  that  are  rocky  and  near  precipices.  Neverthelefli, 
others  come  here  every  year  along  with  the  sea  bears.  I  have  seen  them  in  great 
numbers  along  the  American  shores.  They  are  found  in  Kamchatka  almost  all  the 
time.  They  do  not  go  above  56^  north  latitude.  They  are  hunted  a  great  deal  near 
Cape  Kronotski  and  around  the  island  Ostrovnaia,  around  Avatcha  Gulf,  and  from 
here  as  far  as  Cape  Lopatka.  They  are  found  in  the  Kuril  Islands  and  almost  as  far 
as  Matmej  Island.  Captain  Spangberg  on  his  chart  has  named  a  certain  island  from 
the  number  of  these  animals  that  he  found  upon  it,  and  from  a  cliff  overhanging  their 
city,  the  <*  Palace  of  Sivutch."  The  sea  lion  is  never  seen  in  the  Penshin  Sea.  The 
reasons  why  these  beasts  come  hither  in  June,  July,  and  August,  are  for  quiet,  for  par- 
turition, for  rearing  and  teaching  the  pups,  and  for  copulation.  Before  and  after  this 
period  they  are  found  in  greater  numbers  on  the  shores  of  Kamchatka. 

As  to  the  food  of  these  beasts,  they  prey  upon  fish  and  seal  especially,  and  also 
upou  otter  and  other  sea  animals.  The  old  ones  eat  little  or  nothing  at  all  in  June 
and  July,  but  take  their  ease  and  sleep,  and  at  the  same  time  become  very  thin. 

HABITS  AND   CHARACTERISTICS  OP  THE  SEA  OTTER. 

I  These  animals  are  very  beautiful,  and  because  of  their  beauty  they  are  very  valuable, 
'  as  one  may  well  believe  of  a  skin  the  hairs  of  which,  an  inch  or  an  inch  and  a  half  in 
I  length,  are  very  soft,  very  thickly  set,  jet  black  and  glossy.  The  soft  underfur  also 
among  the  longer  hairs  is  black;  but  the  tips,  or  the  hairs  from  the  middle  on, are 
black,  while  the  bases  or  roots  are  whitish,  lustrous  like  silk,  and  silvery.  The  most 
valuable  skins  are  almost  perfectly  black ;  others  are  found  with  silvery  fur  shininf 
quite  white  all  over,  but  they  occur  very  rarely.  Although  as  time  goes  on  they  change 
the  color  of  their  hair,  they  are  still  much  more  constant  than  the  sables,  and  sable 
skins  never  shine  with  so  deep  a  natural  blackness  as  the  otter's.  The  one  thing  t» 
be  deplored  is  that  the  skin  is  too  thick  and  heavy,  and  for  that  reason  is  less  pleasing 
to  the  eyes  of  the  gentler  sex ;  for  the  skin  of  an  adult  otter  weighs,  on  an  average, 3) 
pounds. 

Rarely  is  an  otter  caught  that  is  black  all  over;  the  head  of  the  best  grade ttl 
otters  is  silvery  gray;  the  cheaper  grade  of  otter  has  a  head  of  a  tawny  color 
yellowish  fur;  and  the  lowest  grade  of  otter  is  that  which  has  no  long  hair,  and 
clad  only  in  short,  dirty-gray  fur.  With  these  animals  matters  stand  like  this: 
skins  of  certain  animals  always  grow  red  hairs,  rarely  very  long,  while  the  anii 
themselves  are  stnpid,  sluggish,  surly,  sleepy;  they  lie  forever  asleej)  upon  the  k§. 
f  j'ocks;  they  move  slowly,  and  can  he  captured  without  any  painstaking  or  ingenuitji 
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if  they  knew  tbat  because  of  tiic  infenority  of  their  bides  they  were  not  very 

iously  exposed  to  death.     Many  of  tiiem,  however,  have  moat  beautiful  taik,  covered 

itii  !ong,  blaek  fur.     From  these  considerations  I  have  come  to  two  conclusions. 

1}  That  the  skins  of  shigfgish  animals  are  overg^rown  with  only  sbnrt  hair,  for  the 

pie  reason  that  in  summer  time,  while  they  roll  about  in  the  sand,  tlie  louder  hairs 

worn  off  by  the  <!onstant  IVietioiij  and  in  the  winter,  while  they  lie  upon  the  tlamp 

Ibb.  the  longer  hairs  stick  fast  to  the  ice,  and  are  ^mlle*!  ort*  when  the  animal  luoves, 

(his  I   have  seen  with  my  own  eyes.     (2)  That  htaek  hair,  through  the  intlueuceof 

fraitd  sunlight,  grows  lighter  and  feebler,  and  so  the  tail,  as  it  is  curled  under  the 

»hi|:  animal,  is  less  exi^jsed  to  friction  and  to  the  rays  of  the  sun,  and  so  preaerves 

le  original  lilackness  and  length  of  hair.    The  more  active  aucl  cunning  and  fleet  the 

toiiuals  are,  the  more  beautiful  is  the  fur  with  which  they  are  covered,  and  again, 

ilike  the  others,  they  are  captnred  but  rarely,  and  that  only  by  well  laid   snares. 

lU  auimals  are  st»  careful  aboufr  their  own  safety  that  if  they  come  out  on  dry  laud 

me  to  sleei>,  they  look  around  very  carefully,  and^  inasmnch  as  their  eyes  are  not 

Htrong  when  on  land,  they  turn  their  noses  in  every  direction  before  they  go  to 

p,  U)  make  sure  that  no  man  is  in  the  neighborhood— and  tlieu,  even  though  they 

ceive  no  sign  whatever  of  danger,  they  ilo  not  get  far  away  fn>m  the  sea.     Tbey 

m  wake  up  with  a  start,  look  around,  and  never  sleep  very  soundly.     But  if  whole 

3  sleep  together  on  the  land,  the  finest  lf>oking  leaders  |of  the  herd]  stand  on 

itiiiel  duty,  and  arouse  the  rest  if  any  danger  threatens. 

The  skins  of  females  can  be  distinguished  from  those  of  mates  at  tlie  very  first 
ht,  because  they  have  shorter,  liner,  more  beautiful  hairs  on  their  backs  and  longer 
ie»  on  the  belly;  the  flesh  of  the  females  is  ntore  tender,  more  savory,  and  more  ^ 
iicious  because  of  the  distribution  of  the  fat.  In  the  former  respect  they  are  difter- 
itfrom  «piadrupe*l8  and  birds,  for  in  these  chksses  it  is  the  males  that  are  covered 
ilh  the  more  beautiful  hair  and  feathers  and  tht^  blighter  colors. 

Tbey  ilo  change  tlieir  hair,  however,  like  laud  animals  and  birds,  but  with  this 
o^fold  dift'erence:  some  lose  their  hair  in  the  months  of  duly  and  August,  but  the^^ 
y  little  of  it;  the  others  change  their  color  somewhat  and  come  out  a  darker 
ftn<l  are  for  that  reason  called  by  the  Russians  and  merchatjts  '''Letnie  liohn/y^^ 
III  are  sidd  at  a  smaller  price.  The  most  prized  skins  are  those  which  are  taken 
m  animals  in  March,  April,  and  May. 

The  adult  males  are  called  ^*  Hnhnij^  the  females,  **  Matka^^'*  and  the  one- year  olds, 
ikh  have  Uiken  on  the  soft,  short  fur,  '*  KosehhkV;  the  cubs  are  called  **3fo/r/cf//ii," 
"little  bears,*'  because  they  have  very  long,  thin,  tawny  hair  like  bears;  their  skins 
I  scarcely  be  distinguislied  from  the  skins  of  the  young  bear,  but  after  five  months 
J  lose  their  hair,  and  tlien  tiiey  are  called  '-'  KosMoki\'^  as  intermediatrug  between 
s  and  the  one-year  ohls,  ami  ai^e  then  covered  only  with  soft,  dow^ny  fur. 
iward  of  fifteen  years  ago,  the  finest  skins  were  exchanged  by  the  natives  in 
Snd  of  Kamchatka  for  knives  and  firearms,  and  were  sohl  by  Kussian  merchants 
5  or  <>  rubles;  those  of  medium  quality  sold  for  4  rubles;  those  from  the  Yakut  sold 
8  or  10  rubles.  But  ever  since  the  Chinese  began  to  appreciate  and  earnestly  to 
■  .e  wares  the  finest  skins  of  the  adult  animal  were  sold  even  in  the  land  of 
..i  for  25  and  30  rubles;  those  of  medium  quality  for  17,  while  1- year-olds^ 
D®e  called  ^^Kotn'MokV)  brought  8  rubles,  and  cubs  1  ruble.  Tails  were  held  at  a 
iealarly  high  price,  and  were  purchased  for  U  or  even  2  rubles,  and  were  much 
!iit  afler  for  caps  and  mittens. 


^^ 
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Very  few  are  brought  to  Russia;  almost  all  are  taken  to  China,  where  thebesi 
ones  command  a  price  of  70  and  80  rubles.  In  1735  and  1736  they  were  quite  readyto 
offer  20  rolls  of  ^^Kitaika^  for  one  skin,  while  the  Russians  on  their  return  to  Irkntsk 
obtained  for  it  100  rubles. 

These  skins,  moreover,  being  rather  heavy,  are  for  that  reason  deiyrer  to  the 
Chinese  than  the  skins  of  sables  and  tbxes,  and  they  are  better  suited  to  iDcreasethe 
weight  of  the  too  light  silk  gowns.  In  addition  to  their  beauty  they  make  the  8ilk  tt 
more  closely  to  the  body  and  resist  the  wind  better;  and  for  those  reasons  theChioeee 
make  of  this  fur  borders  of  a  hand's  breadth  and  put  them  around  their  robes  on  every 
side;  and  this  has  become  the  fashion  also  with  both  sexes,  not  among  the  tribes  of 
Kalmuc  and  Siberia  only,  but  also  in  Russia.  In  the  land.of  Kamchatka  nothing  is 
considered  a  finer  adornment  than  a  dress  sewed  up  like  a  sack  (a  ^^  Parkaj^  they  call  it), 
made  out  of  the  white  skins  of  reindeer  fawns  (called  ^^Piutchiki^)  and  having  a  border 
of  sea  otter  fur  around  it.    Mittens  and  caps  are  also  made  of  sea  otter  fur. 

In  addition  to  their  weight,  these  skins  have  also  this  disadvantage,  that  th^ 
retain  too  little  heat  about  the  body  and  become  moist,  although,  because  of  their 
thickness,  they  do  afford  excellent  protection  against  the  violence  of  the  wind. 

Up  to  a  few  years  ago  the  people  there  also  used  to  make  their  clothes  oat  of 
those  skins,  as  they  did  long  ago  out  of  the  skins  of  foxes  and  sables  (Zobelae)^  bat 
that  custom  has  gone  out  of  date  now  that  their  value  has  increased  so  much;  aod 
they  are  not  very  much  aggrieved  at  that  change  of  fashion,  for  the  people  there  have 
always  looked  on  dog  skins  as  warmer,  more  beautiful,  and  more  lasting. 

The  hides  of  the  cubs  have  this  advantage,  that  they  heat  the  body  less  than  bi 
skins  do. 

These  aniiuals  are  ca[)tured  only  on  the  shore  of  Kamchatka,  from  50^  to  5(P  ^ 
north  latitude.    They  are  never  seen  in  the  Penshin  Sea,  nor  are  they  observed  togs 
beyond  the  third  Kuril  Island.    From  this  fact,  and  fh)m  the  hunting  of  the  animal, 
the  ocean  from  the  neighborhood  of  Ijopatka  to  the  Promontory  of  Kronotski  has 
j  received  the  name  of  <<  Bobrovi  Sea.''    For  a  long  time  back  it  has  been  believed  bf 
the  people,  as  well  as  by  Russians,  and  asserted  that  this  animal  is  not  an  AsiatiOy 
but  a  stranger  in  that  region  and  a  foreigner  from  other  lands  that  lie  quite  nesr 
Kamchatka,  where  they  are  taken  every  year.    When  the  east  wind  blows  for  twe 
days  together  in  the  winter  time,  tliey  are  floated  over  with  the  ice  on  which  th«J 
have  been  lying,  and  so  are  caught.    Those  which  escjipe  death  in  the  winter  stayii 
the  summer  about  the  rugged   and   rocky  shores  of   Kamchatka  and  the  KarQ : 
Islands,  give  birth  to  their  young,  and  remain  there;  for  they  have  not  the  strength  ; 
to  swim  away,  and,  on  account  of  the  foramen  ovale  of  the  heart,  they  can  not  whib  ' 
swimming  over  the  sea  seek  their  food  in  its  depths;    neither  can  they  hold  oat! 
against  hunger  for  three  or  four  days. 

The  hunting  of  the  otter  is  on  this  wise:  if  the  winter  has  been  cold  and  great; 
quantities  of  ice  are  repeatedly  blown  over,  there  will  be  an  abundance  of  seaottsrj 
not  only  in  winter,  but  also,  from  those  that  survive,  in  the  summer;  and,  on  fhaj 
other  hand,  from  the  year  1740  to  1743  there  was  no  cold  weather  in  this  locality,  W 


ice  could  be  frozen  about  the  shores  and  brought  over  there,  and  so  the  otter  ^ 
few  and  the  hunting  exceedingly  limited. 

The  region  famous  for  the  hunting  of  the  otter  twenty  years  ago  extended  ft«i 
the  mouth  of  the  Kamchatka  to  the  Tchaschma,  and  was  more  renowned  for  that 
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any  other  place;  now,  bowever,  it  is  but  tittle  aud  rarely  used.  Tlnnt'ers  came 
greater  naml>ers  about  the  Promontory  of  Kroiiotski,  wliich  has  come  to  be  most 
ted  next  atlerthe  moath  of  the  river  Kamchatka;  but  there  also  the  catch  has 
smaller.  Abi>ut  Ostrovnaia,  the  Gulf  of  Avalrvha,  the  Prouioutory  of  Lopatka, 
le  first  three  Kuril  Islands  they  are  uow  caught  in  much  {^renter  numbers  than 
fore.  The  Peuschin  Sea  they  do  not  enter,  although  tTabt^  and  other  siiclKish  are 
liir  fouud  there  in  at  least  as  ^eat  if  not  greater  numbers  than  on  the  Kamt  hatkitu 
lint  why  they  do  not  go  beyond  tlie  firnt  three  Kuril  Islands,  although  they 
bt  easily  pafns  from  one  to  the  other  and  so  on  clear  to  Japan,  ndnirts  of  a  three- 
explanation.  (1)  Because  the  sea  lions  and  sea  bears,  inhabiting  tlic  desert 
uds  in  very  great  nnml>ers,  devour  the  sea  ottfsr  and  injure  thom  in  every  possible 
uer,  the  latter  are  very  much  afrai«l  of  them  and  are  driven  away.  (2)  There  is 
rer  any  ice  in  those  regions,  and  so  no  sea  otter  are  ever  brouglit.  (3)  The  distance 
;ireen  America  and  the  farther  Kuril  Islands  is  very  great,  and  there  are  no  islands 
betwecD,  and  so  these  animals  can  not  reach  them  by  swimming.  Besides,  these  crea* 
are  not  naturally  of  a  roving  disposition;  but  if  they  might  tiud  a  suitable  place 
Kigoed,  as  it  were,  for  them,  even  so  the  inhabitants  of  the  lirst  islands  are  so  bent 
bunting  them  that  those  which  have  nmnaged  to  escape  in  winter  rarely  escape  in 
nrner.  They  hunt  the  otter  in  all  seasons,  but  in  most  diverse  manner  actwjrdiug  to 
MleDiHiids  of  the  season.  They  are  captured  in  greatest  numbers  in  winter,  par 
nlarly  in  the  months  of  February,  March,  and  April j  but  their  capture  is  made  at 
»eipense  of  tremendous  exertion,  great  daring,  and  not  infrer[iiently  loss  of  human 
I  When  in  the  months  before  mentioned  the  east  wind  blows  tor  two  or  three  days 
succession,  a  vast  quautity  of  ice  is  carried  over  from  the  American  shore;  the  ice 
Deiiover  even  more  *|uickly  if  it  has  been  carried  away  in  the  autninn  and  held  in 
«  ctiannel  between  the  islanels.  While  the  wind  blows,  the  hunters  lie  in  wait 
tbeir  straw  covered  huts:  the  ice  drifts  in  in  so  great  quantities  that  it  Oils 
»  surface  of  the  sea  for  several  miles  out  from  land  in  tiie  region  of  the  Kuril 
aiids,  and  otteutimcs  connetits  the  Promtmtory  of  Lapatka  with  the  first  island, 
bo  the  hunters,  arnnng  themselves  with  clubs  and  knives,  put  on  their  snowshoes 
llUed  **(«pA*P*),  and  either  alone  or  attended  by  <logs  go  out  upon  the  ice.  With 
k  clubs  they  kill  the  otter  they  tiud  in  a  few  moments,  moving  continually  the 
fcile  that  they  may  not  break  the  ice*  They  have  the  skins  (^arefuUy  pulletl  oft',  ami 
ve  the  carcasses,  if  they  be  Um  far  from  the  sh*>re.  Meanwhile  the  dogs  hunt  out 
fciars.  When  the  otter  catches  sight  of  the  dog  and  the  dog  stops,  the  otter  is 
aght  terrified  to  bay,  and  attempts  to  liide,  until  the  hunter,  following  the  foot- 
ints  of  the  dog,  comes  ufmn  his  quarry  and  dispatches  it,  So  eagerly  do  they  pursue 
J  hunt  that  they  often  go  out  so  far  uimn  the  ice  that  they  get  on  t  of  sight  of  land. 
If,  as  often  happens,  the  m-  is  hnuight  in  with  a  gale  or  tempest  and  a  heavy  fall 
snow,  the  C4itch  is  even  larger,  but  fraught  with  greater  danger;  for  when  the 
ters  can  not  look  ahead  nor  see  the  hole«  in  the  ice  at  their  feet,  they  must  follow 
dog  or  mere  blind  chance.  This  most  venturesonje  chase  can  not  be  witnessed 
the  land  without  terror.  The  ice  rises  and  falls  with  the  waves ;  the  hunters  walk 
uiK}n  a  mouutaiTi  which  was  but  a  moment  before  a  valley  or  a  deep  pit;  again  they 
lilte*!  up  on  high,  and  again  they  sink  aud  disappear  from  sight.  But  the  best  and 
est  hunting  takes  place  when  the  ice  remains  on  the  shore  for  a  long  time;  for  while 
tempest  lasts,  the  otter,  not  knowing  whether  they  are  on  the  floating  ice  or  on  the 
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land,  go  inland  5, 10,  and  even  15  furlongs.  For  they  are  misled  by  the  roaring  of 
the  wind  in  the  trees  and  bushes  and  think  they  are  going  toward  the  sea,  and  Uiat 
what  they  hear  is  the  roar  of  the  waves.  In  this  way  a  single  huntsman  often  kills  as 
many  as  thirty  or  forty  or  more,  and  saves  the  meat  as  well  aa  the  skin. 

While  the  people  hunt  upon  the  ice,  they  are  generally  very  careful  to  observe  the 
winds,  for  fear  that  by  adverse  winds  they  be  carried,  as  not  infrequently  happens, 
out  into  the  open  sea.  It  is  not  a  rare  thing  for  them  to  float  up  and  down  with  the 
ice  upon  the  waves  for  three,  four,  five,  and  even  six  days,  and  then,  with  fovoring 
fortune  and  favoring  winds,  to  be  brought  in  again  and  come  safely  to  shore.  Whea 
the  wind  blows  from  the  other  quarter  the  ice  is  drifted  away.  If  it  drifts  along  the 
shore,  the  hunters  follow  the  ice  continually,  for  while  the  ice  is  drifting  away,  whether 
by  day  or  by  night,  the  otter  try  to  get  back  upon  it  again,  and  so  the  latter  part  of 
the  hunt  is  often  richer  than  the  beginning.  The  hunters  wear  snowshoes,  in  order 
that  the  ice,  which  is  often  very  thin,  may  bear  their  weight  and  keep  them  from 
breaking  through.  Each  shoe  is  from  5  to  6  feet  long,  8  inches  wide,  and  is  fastened 
to  the  foot  with  straps. 

As  this  hunt  takes  place  upon  the  ice,  it  is  considered  good  news  all  throagli  tiie 
Kuril  Islands,  Lopatka,  Eronotski,  and  Avatcha  that  the  ice  has  come.  Moreover, 
besides  the  otter,  seals  also  and  sea  lions  are  brought  in  upon  the  ice. 

The  bunting  of  the  otter  is  planned  for  in  the  wint^  time,  because  the  colder, 
windier,  and  stormier  the  winter  the  greater  the  catch,  and  the  milder  the  winter  the 
poorer  the  catch.    Although  in  the  years  1740,  1741,  and  1742  great  quantities  of  ioe 
with  great  numbers  of  otter  drifted  in,  still  the  catch  was  very  insignificant;  but  the 
reason  was  that  the  ice  was  very  thin  and  would  not  hold  the  hunters. 
^         In  summer  the  otter  are  caught  in  four  ways.    (1)  While  lying  ui>on  their  backs 
j  asleep  at  sea  they  are  speared  from  boats  with  harpoons.    (2)  Even  when  awakethey 
may  be  driven  about  in  the  sea  by  two  boats  until  they  are  tired  out  and  then  speared, 
for  they  can  not  live  underwater  for  more  than  two  minutes  without  breathing.  Ifpll^ 
sued  moderately,  therefore,  they  swim  along  and  soon  get  so  out  of  breath  that  they  can 
tiee  no  farther  and  are  forced  to  stop.     (3)  When  tlie  tide  is  out  they  take  refuge  on 
tlie  rocks  that  rise  up  above  the  surface  of  the  sea.    There  they  sleep  and  are  killed 
by  the  hunters  with  clubs.     Before  the  advent  of  the  Russians  they  used  in  the  same 
way  to  come  out  on  land  to  sleep  on  the  shores  of  Kamchatka  and  the  Kuril  Islands; 
but  ever  since  they  began  to  be  hunted  for  their  skins  to  satisfy  the  avarice  of  man 
they  are  never  caught  upon  the  mainland,  or  very  rarely,  when  they  have  come  there 
unaware.    (4)  They  are  caught  in  nets.    The  nets  are  spread  above  the  water  and 
tied  with  stones  to  hold  them  firmly  in  position  in  not  very  deep  i)laces,  where  sea 
weed  grows  in  great  quantities,  for  the  otter  feed  upon  shellfish  and  crustaceans  that 
live  concealed  in  the  sea  weeds,  and  there  they  are  caught  in  the  nets  or  are  killed 
by  the  hunter,  who  comes  upon  them  in  his  boat.     Sometimes  they  carve  out  wooden- 
otters,  paint  them  black,  and  set  them  afloat.    The  otter,  seeing  these  images,  smmi 
up  and  indulge  in  various  strange  capers  about  them,  and  by  this  trick  are  cangbt' 
When  they  are  caught  in  the  nets  they  are  so  frantic  that  in  their  despair  they  bit»^ 
oft*  their  front  feet;  but  if  a  male  and  a  female  are  caught  together  they  both  lacerate 
their  skins  terribly  and  knock  out  their  eyes. 

We  killed  them  on   Bering  Island  with  spears,  nets,  and,  when  they  were  lying 
asleep  or  in  the  act  of  copulating,  with  clubs. 
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They  were  fouiid  there  iii  so  great  abundance  that  from  the  beginning  onr  numbers 
id  uot  suffice  to  kill  them.  They  covered  tlie  shore  in  great  droves;  and  as  the 
animal  is  not  migratory,  but  is  born  and  bred  there,  they  are  so  ftir  from  fearing  man 
at  they  wouhl  come  iqj  to  our  fires  and  would  not  be  driven  away  until,  after  many 
Itliem  bad  been  nhiin,  they  learned  to  know  us  and  nin  away.  Nevertheless  we 
illed  upward  of  8(K)  of  them,  and  if  the  narrow*  limits  of  the  craft  we  constructed  bad 
juitted  we  should  have  killed  three  times  as  many. 

As  to  the  beauty  of  the  animal,  and  particularly  of  its  skiu^  this  mtk  otter  is  aloTie 
loom  parable,  without  a  peer;  it  surpasses  all  other  inhabitants  of  the  vast  otiean, 
id  holds  the  first  rank  in  jioint  of  beauty  and  softness  of  its  fur. 

As  to  its  habits,  it  loves  to  live  botb  in  the  w^atar  and  on  the  laud;  but  for  the 

ke  of  sweet  peace  the  otter  inhabits  in  great  droves,  by  preference,  the  great  islands 

tkeiKjean.    For  gettitjg  foo<l  it  seeks,  when  the  tide  is  out,  the  shallow,  rocky  reefs 

iwn  with   seaweed,  and   there  devours  (Tustaceans,  mussels,  clams,  snails, 

ipets,  poly}is,  cuttlefish.     Only  when  forced  by  hunger  to  do  so,  do  they  eat  sea- 

j  but  they  eiit  fish,  smelt,  and  a  little  tish  called  in  Ivamchatkan  idiom  the  ^^Uiky^'^ 

tbich  is  washeit  iu  by  the  spring  tides  in  eouutless  numbers.    They  are  also  fond  of 

Jieut>    1  have  se^n  an  otter  eating  the  (lesh  of  another  otter  which  had  been  skinned 

jiud  thrown  away.     It  may  theretbre  be  concluded  that  this  animal  is  oinuivorons. 

lo  the  winter  they  lie  some  upon  the  ice,  some  upon  the  shore.  In  summer  they 
(50  op  the  rivers  and  penetrate  even  to  the  lakes,  where  they  greiitly  enjoy  the  fresh 
Iriiter.  (-)n  warm  days  they  seek  the  valleys  and  shady  recesses  of  the  mountains  and 
polic  there  like  monkeys.  They  surpass  all  other  amphibia  iu  iilay  and  froliesomeness 
imd  in  tleetness  of  foot. 

On  the  laud  they  lie,  as  dogs  do,  with  the  body  curled  up.  As  they  come  out  of 
hesea^  like  dogs  they  shake  oft"  all  the  water  before  they  lie  down  to  slee|);  then  with 
idr  paws  they  wash  their  faces,  just  as  cats  do,  smooth  out  their  bodies,  straighten 
nfc  their  fur,  turn  their  head  from  one  side  to  the  other  as  they  look  themselves  over, 
id  seem  to  be  greatly  pleasr'd  with  their  personal  appearance,  i  have  also  seen  the 
laless  play  with  their  genital  organs  like  monkeys.  When  they  are  engaged  in 
faking  tlieir  fur  they  are  so  intent  upon  it  tliat  they  can  be  killed  readily, 

A  swift,  runner  can  scarcely  overtake  an  otter  when  it  rujis,  for  it  runs  with  many 
ntidiogs,  iu  a  fashion  to  mislead.  When  it  sees  its  path  to  the  sea  intercei»te4l  and 
lids  itself  exhausted  and  out  of  breatlth,  it  puts  up  its  back  like  a  cat,  threatens  t** 

Klipon  its  pursuer,  and  spits  like  an  angry  cat ;  but  we,  being  couscions  that  its  anger 
not  dangerous,  were  not  frightened  ofli';  and  when  it  receives  a  vigorous  blow  upon 
kehead  it  falls  upon  the  ground,  covers  its  eyes  with  its  paws,  and  keeps  them  so,  no 
itter  bow  many  time-s  it  is  struck  njwn  the  back.  But  if  one  hits  it  on  the  tail, 
ifcich  is  extended  out  as  the  animal  runs,  it  turns  about  aud  faces  the  striker  in  the 
iMt  absurd  fashion*  But  more  frequently  it  happens  that  they  fall  down  at  the  first 
bw  and  jiretend  that  they  are  dead,  aud  then  as  soon  as  they  see  that  wa  turn  our 
teutiou  t4>  others  they  suddenly  take  to  Hight,  From  this  it  would  api>ear  that  the 
omal  is  very  cunning.  Oftentimes  we  wtnild  drive  them  into  narrow  places  on  pur- 
lie,  without  any  thought  of  doing  them  any  harm;  we  would  hold  our  clubs  ready, 
id  they  would  fall  down  fawning  and  looking  around  in  every  direction.  Then  they 
mid  slowly  slink  past  ns  like  dogs,  and  as  soon  as  they  saw  that  they  were  out  of 
Hger  they  would  hurry  with  mighty  leai>s  to  the  sea. 
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When  they  stand  up  they  keep  their  necks  extended  in  line  with  the  body,  ^ 
the  hinder  part,  because  of  the  length  of  the  legs,  stands  higher. 

They  swim  now  upon  the  belly,  now  upon  one  side,  and  again  fiat  upon  the  bac^; 
they  also  swim  standing  bolt  upright  in  the  water. 

They  play  together,  and,  like  human  beings,  embrace  with  their  arms  and  Jdss 
each  other.  If  they  escape  the  club,  they  gesticulate  in  a  very  ridiculous  maoDer,  as 
if  making  fun  of  the  hunter.  With  one  paw  raised  over  their  eyes,  as  if  bothered  by  the 
rays  of  the  sun,  they  watch  the  man,  continually  rubbing  their  pudenda  as  they  lie 
upon  their  backs,  and  then  go  off  into  the  water,  still  watching  the  man  steadily  and 
urinating  as  they  go,  in  the  same  way  as  sea  bears  and  whales  also  do. 

They  copulate  at  all  seasons,  and  so  throughout  the  year  the  mothers  are  seen  busy 
with  their  cubs.  Whether  they  give  birth  twice  within  one  season  I  would  not  ventare 
to  decide;  but  I  have  seen,  and  I  have  sometimes  killed,  mothers  with  two  cubs,  one  of 
which  was  a  year  old  and  the  other  three  or  four  months  old.  So  much  is  certain,  they 
never,  or  at  most  very  rarely,  give  birth  to  more  than  one  at  a  time.  The  first  yew. 
after  tliey  are  born  they  do  not  copulate,  but  the  second  year  they  do.  The  period  of 
gestation  is  eight  or  nine  months;  and  so  they  bring  forth  i)erfectly  developed  yonng, 
with  eyes  open  and  with  all  their  teeth ;  the  four  canine  teeth  are  smaller  than  common,' 
just  as  I  have  observed,  also,  in  the  case  of  the  sea  bears,  seals,  and  sea  lions. 

They  suckle  their  young  almost  a  whole  year.  They  preserve  their  conjugal  affee. 
tion  most  constantly,  and  the  male  does  not  serve  more  than  one  female.  They  lif» 
together  both  on  sea  and  on  land.  The  1 -year-old  cubs,  the  ^^Jco8chloki,^\ivemiht\m 
parents  until  they  set  up  housekeeping  on  their  own  score.  Rarely,  therefore,  an 
females  seen  apart  from  cubs  two  or  three  months  old,  which  are  called  ^'  medviedM!i 

The  females  always  give  birth  to  their  young  on  land.  Whether  in  the  sea  orot 
laud,  they  carry  their  cubs  in  their  mouths;  but  when  they  sleep  at  sea  they  fold  their 
young  in  their  arms  just  as  mothers  do  their  babes.  They  throw  the  young  ones  into 
the  water  to  teach  them  to  swim,  and  when  tired  out  they  bring  them  to  shore  agm 
and  kiss  them  just  like  human  beings.  They  toss  the  young  out  into  the  sea  and  witk 
their  paws  catch  them  vvlien  tossed,  like  a  ball;  and  with  them  they  engage  in  all 
the  delightful  and  gentle  games  that  a  fond  mother  can  play  with  her  children.  When 
the  mother  sleeps  on  shore  the  cubs  keep  watch,  clinging  to  her  dugs  or  arms.  Th^ 
embrace  their  young  with  an  affection  that  is  scarcely  credible.  When  hunters  prefll 
upon  them,  whether  by  land  or  by  sea,  they  seize  their  young  with  their  mouths  ani 
never  let  go  of  them  except  when  compelled  by  extreme  necessity  or  death  itself.  AnI 
so  they  are  killed  often  when  they  miglit  have  got  away  themselves.  I  have  sonietimei 
deprived  females  of  their  young  on  purpose,  sparing  the  mothers  themselves,  and  tbe| 
!  would  weep  over  their  aflliction  just  like  liunian  beings.  I  once  carried  off  two  littk 
ones  alive,  and  the  mothers  followed  me  at  a  distance  like  dogs,  calling  to  their  youni 
with  a  voice  like  the  wailing  of  an  infant;  and  when  the  young  ones  lieard  tbd 
motliers'  voice  they  wailed,  too.  J  sat  down  in  the  snow  and  the  mothers  came  cloi 
up  and  stood  ready  to  take  the  young  ones  from  my  hand  if  1  should  set  them  down  11 
the  snow.  After  eight  days  I  returned  to  the  sanu^  i)lace  and  found  one  of  the  female 
at  the  spot  where  1  had  taken  the  young,  bowed  down  with  the  deepest  sorrow.  Th« 
she  lay,  and  1  approached  without  any  si^n  of  flight  on  her  part.  Her  skin  hung  loom 
and  she  had  grown  so  thin  in  that  one  week  that  there  was  nothing  left  but  skin  and  lK>n«( 
This  happened  several  times  in  succession.     It  happened  one  other  time  that,  incoi 
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ly  wrth  Mr.  PleDisner,  I  saw  in  the  distancie  ii  motlier  otter  sleeping  with  a  yearold 

li.   W^heii  she  caught  sight  of  os  the  mother  ran  to  her  oflspriog,  woke  him  up,  and 

arned  him  to  flee;  biif,  as  he  preferred  to  go  on  sleeping  rather  than  to  nm  away, 

llie  picked  him  up  in  her  paws  in  spite  of  himself  and  rolled  him  like  a  stone  down 

lito  tbe  sea. 

On  land  they  can  not  see  very  well,  but  their  sense  of  smell  is  very  keen.    They 
iQ^kt,  therefore,  to  be  hunted  from  the  lee  side.     Their  sense  of  hearing  is  Just  as 

The  ery  of  ihe  sea  ottej'  is  very  like  the  cry  of  an  infant.    They  doubtlessly  live 

lauy  years.     They  never  breed  strife  among  themselves,  but  silways  Hve  on  the  befit 

rftenns  with  one  another.    They  are  very  mueh  afraid  of  sea  lions  and  sea  bears, 

Hm!  they  do  not  like  the  company  of  seals.    Accordingly  the  places  which  those 

mimals  frequent  are  carefully  avoided  by  the  otter. 

The  flesh  of  the  adult  otter  is  much  more  tender  and  savory  than  that  of  the 
I    The  flesh  of  the  female  is  best,  fi>r  it  is  fatter  and  more  tender,  and  the  fat  lies 
11  little  membranes.     H  is  for  that  reason  a  little  bard.     In  the  case  of  preg- 
mothers,  the  nearer  tlH\v  are  in  parturition  tbe  tatter  they  are.     In  this  res]>ect 
lyare  different  from  land  animals.    The  flesh  of  tbe  young  ott^r  is  most  delicious; 
ciiD  not  easily  be  distingnisbed   iVom  the  flesh  of  an   un weaned   lamb,  whether 
ksted  or  Tmiled,  and  the  gravy  from  its  preparing,  in  either  way,  is  most  delicious. 
^U(*r  llesh  was  our  principal  fotnl  on  llering  Island;  it  %vas  also  our  universal  medi- 
By  its  use  we  were  saved  from  scurvy,  and  no  one  got  sick  of  it,  although  we 
it  every  ilay  half  raw  and  without  bread.     The  liver,  heart,  and  kidneys  tasted 
ul]y  like  those  of  the  ralf     The  natives  of  Kamchatka  and  the  Kuril    Islands 
fyelbe  first  preference  to  the  tlesh  of  eagles,  the  second  to  otter^s  flesh.    The  bver 
jkidueys  they  eat  raw,  and  declare  them  most  excellent.    Not  only  the  natives 
the  Kussians  use  scrapings  fr<un  the  bony  base  of  the  penis  as  the  proiier 
lo  cure  the  tertian  ftner, 
le  skins  go  through  the  following  processes  before  they  are  ready  for  use.    (1) 
the  skin  has  been  taken  from  the  animal  shreds  of  muscle  are  cut  from  it  with 
knife.    This  process  the  Russians  call  by  the  Slavonic  term,  ^^hnlon  sniat^    (li) 
th<^  skin  is  stretched  to  its  utmost;  for,  besides  the  fact  that  the  price  increase** 
Ith  the  size,  tbe  skins  thus  prepared  liecnnie  ligliter,  although  the  fur  does  become 
Aliejiurifuh    (3)  After  this  they  straighten  out  the  hairs  with  bon(^s  from  tbe  wings 
fuNs,  and  sleep  u[)ou  them,  naked,  for  several  weeks  to  make  them  glossier,  nicer, 
il  more  beautiful.     This  process  the  Itnssiaus  call  ^*rv^/jaf  hohr^"    (4)  While  ttie 
Hacks  are  getting  the  skins  from  the  nativej^  they  frequently  beat  the  skins  upon 
»«uow  witli  sticks,  and  if  tlic  far  is  gray,  or  any  other  color  than  black,  they  color 
with  alum  and  empetrum  berries  cooked  to  the  proper  consistency  with  flsh  oil. 
I  makcH  them  glossy  black*     But  the  fraud  can  be  detected  —pull  out  of  a  dyed 
I  a  single  hair  and  it  will  show  three  colors:  at  tbe  end,  the  black  of  the  dye; 
I  the  middle  down,  the  native  color;  and,  tinally,  tlio  base  of  the  bair. 
While  tbe  akins  are  being  prepared  for  use,  the  natives  treat  them  also  as  follows: 
•  r  the   inside  of  the  skin  with   a  powder  made  of  dried   flsh  eggs,  as  the 
L  ;r»  with  simi>le  yeast;  then  they  roll   ir  up  and  lay  it  away  lor  several  days, 

Iftfter  that  they  scrape  it  with  shells  and  glass,  and  tinally  smot>th  it  down  with 
stone.     Ilaring  this  time  they  knead  the  inside  with  a  wooden  hook  and  with 
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the  hands  until  it  grows  soft  with  the  fermented  dongh  of  the  fish  eggs  and  all  the  fat 
disappears  and  the  skin  comes  out  soft  and  pliable.  All  other  skins  which  are  sold  to 
traders  are  exported  without  any  preparation,  for  it  has  been  observed  that  these 
undressed  skins  keep  their  native  color  better. 

I  have  wished  to  rei)ort  about  the  sea  otter  what  1  have  seen  as  an  eye  witness^  and 
also  what  I  have  heard  from  the  natives,  in  hunting  them. 

I  have  had  two  pictures  made:  Fig.  1  (Tab.  XVI)  represents  an  otter  walking 
uiH)n  land^  fig.  2  represents  one  swimming  with  her  cub  in  the  water. 


VENiAMINOF'S  ACCOUNT  OF  THE  SEA  BEAK. 


Tran*ilnt©«l  by  Leon  ha  RJ*  8rK,iNKGKJ{. 

llowiug  is  a  transkitioii  of  Bishop  Tvan  Vetiiamiiiors  accoiiiit  of  the  fur 
he  Pribilof  IslaudSt  published  in  Wrangell'ft  Information  Regat(lin«(  tliii 
Jrovinces  on  the  Northwest  CoHst  of  America,  forminf,'  the  Hrst  vohiine  of 

and  von  llelmereen's  Coiitribntion  to  the  Knowledge  uf  the  Kussian 
d  the  a4f»ceiit  countries  of  Asia.' 

The  Sea  Beak.     Phom  ursina,     Morshoit  Jco), 

bears  are  ehietly  taken  in  the  (Knssian)  colonies  on  the  Commander  and 

lands,^  but  the  most  important  lo'^ality  for  thif4  industry  is  the  island  of  8t* 

DiaDj  Aleut8  and  some  few  Hiiai^ians  reside  for  this  purpose.    The 

*  taking  the  seals  will  be  better  Tindernt^iod  if  1  give  a  short  deseriptioii 

bits  of  tliese  animals.    Tlie  sealers  distinguish  the  sea  bears  as  sikatchi, 

,  holostiaki,  niatki,  and  kottki. 

tvh  is  understood  a  full  grown  male  not  less  than  0  years  old,  and  either 
:or  able  to  ijossess  a  harem.  His  size  is  about  three  or  four  times  that  of 
and  ei]m\]  to  that  of  a  iJ  year-old  csilf ;  the  color  of  the  hair  is  dark  gray, 
Dm  the  head  half  way  down  the  body  being  stitt'  and  much  longer  than  on 
parts.  Polusikatchi  are  males  4  or  5  years  of  age,  which,  altliongh  fully 
Dndate  the  females,  are  not  allow e<l  to  possess  a  harem.  Their  mane  is  slid' 
shorter  than  that  of  a  sikatch. 

}iaki  are  males  from  2  to  3  years  old;  they  have  no  mane  and  the  color  of 
I  lighter  gray  (than  in  the  adults),  especially  in  the  spring. 

are  the  fennUea  capable  of  bearing  young.  They  are  only  two  or  three 
Dze  of  the  young.  The  color  is  not  exactly  the  same  in  all.  In  some  it  is  a 
rown,  iti  others  grayish,  and  in  still  others  reddish  gray, 
i  are  the  young  males  and  females  from  [  months  to  a  year  old,  including 
k  in  the  spring  and  killed  in  the  fall.  It  is  the  furry  pelt  of  these  which  is 
nighly  valued.  This  furry  quality  of  the  [jclage  p:irticnlarly  distinguishea 
eals  frojn  the  hair  seals,  sea  lions,  and  other  kinds  of  seals  in  general, 
|dt  preferable  to  all  others  for  the  fur  trade, 

git  I  /nrKrtiDtnbH  |  <le,*^  RiisHiflclKJii  KriclitHS  |  imd  dcr  j  an gTfiiizrnden  Lander AsioDM.  \  ^Auf 
iKaiiK^rl.  Akadf^mii^  <l«r  Wi»Ki:imchafi*'D  |  liersin-H^ngebiiii  |  Vf>n  |  K.  K,  w  Itaer  uud  dr.  v, 
K— Ernte^^  HJiiuk'heii.  [  WrungciM'*  Njitlirirbteii  iibt^r  die  Hiissi^ib©!*  Ucsitzujigeii  |  lui  <ler 
pievon  Ainftnkii.  |  — Sl,  I'eiersUin^,  lS3tK  |  Iiii  W^rhijifeiler  KaiatTlicbeu  AkadeijiiiMler  Wii*- 
ip^pecial  title:  8t»tiHtiHLdtr  iinil  e|]jLiin<n'apliJKt'be  NarbiiidiU'tiii  [  iibtr  j  dio  HiiK6Ji»cbitn 
[|  ail  (It^sf  I  Nf>nIvv(?Hlkii(jit«  von  Aiunika.  |  (irsajoimblt  [  vtm  dem  6beitJiili|rt.n  Oberverwnlttur 
HOgeti,  I  Cnntii^Adniiriil  v.  WrungeU.  |  — Auf  KoftU^u  diir  Kaitit^rl.  Akadptui©  drr  \Vl«s6n- 
IrnQ^gegebcD  |  iiinl  mit  den  UererbiiuDgenaii*  Wrangeirs  Wirt«riingsl»ii<>liacbtimjfeii  f  uud 
Ixen  venuehrt  |  voti  K.  K.  v.Bit«r.  |  --St.  Pet©r»burgp  1839.  j  Bncbdniekerri  dcr  KaiHtirlii'hon 
pr  W  i 8fl©u  !*< '  h  iifte n . 

ttimls  w<^r«*  forirterly  plentiful  rui  th»  Faralkme  Roi^k^^  out  at  neu^  opiionit©  tbe  b&y  of  San 
lit  tbe  Amerit!aiis  of  thr  Uniti'd  Stutt^d  bifcvt^  e:Ktir|>atml  tbi'in  coitipletely.  A  upticiea  of 
iJM»  faiuid  uu  (jnudaliipo^  but  tbin  itibabiturit  of  a  uaruipr  rf^iuii  is  sitiulbr  tban  ite 
isi  r4diitive  Aiid  itt^  color  ia  lema  nilvcry.     (Footuoti^  by  von  Baun — Tu.) 
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other,  others  again  wake  those  which  are  asleep,  or  sport  in  the  sea.    Those 
June  or  July  lie  in  a  large  herd  emnrdetl  by  the  mothers,  or  frolic  in  the  watoif 
have  learned  to  swim*    A  grown  male  never  parposely  bit^a  or  injures  a  pup. 

Tlie  taking  of  the  fur  seals  coniniences  in  the  latter  days  of  September.  AcMlli 
disagreeable  day  is  selected  for  the  inirpose,  when  the  wind  is  blowing  agaiiisr  tin 
quatter  where  the  auiiuals  are  lyiug,  so  that  tliey  may  not  discover  the  appnijwhi! 
sealers.  Such  weather  setting  in,  the  entire  gang,  old  and  young,  men,  women, iwi 
children,  proceed  t*>  the  hanh^ng  gnuind  of  the  animals.  All  cireiinistanfes  are  miiint- 
examined  and  taken  into  consideration  before  commeni-ing  work.  The  niost  roiirai 
ous  hunters,  practiced  in  rnnni ng  over  atones  and  rocks,  lead  the  way,  walkiu, 
single  file,  foflowed  by  the  ohl  people  and  the  chihlren;  Iskst  of  all  comes  the  chief 
the  expedition,  snpervising  and  directing  the  entire  party.  All,  without  e\eepti 
are  iirmed  with  clubs.  The  intent  of  such  an  attack  is  to  cut  olV  from  the  sea^ 
I  rapidly  as  iMJSsible,  all  animals  on  shore,  and  to  drive  them  from  the  beach  into  the 
interior  of  the  islunil.  Halting  a  short  distance  from  the  shore,  the  old  iiiale^  are 
separated  from  the  females  and  young,  tlie  tbnner  being  tlriven  back  and  liberattNl 
The  old  females  which  have  experienceil  several  attacks  return  to  the  breeding  places 
as  soon  as  they  detect  an  open  passage,  but  the  yoiruger  ones  must  be  driven  oil.  It 
frequently  happens  that  they  retnni  again  shethling  large  tears  while  searching  for 
their  slanghtered  young.  The  sikatchi  and  old  females  having  been  removed,  tk 
others,  divided  into  small  squiids,  are  carefully  driven  to  the  place  where  they  are  tu 
be  killed,  sonudimes  nmrc  than  H*  versts  distant.  Such  a  march,  however,  is  very 
laborious  Jbr  the  seals  and  so  long  a  journey  can  not  therefore  be  roinideted  in  oiif<l»y 
without  being  injurious  to  them,  As  their  progression  is  etVected  by  leaps  and  notati 
walking  pace  many  of  them  would  meet  their  death  on  the  road  from  ovei-exertiou. 
They  are,  therefore,  permitted  to  halt  frequently,  when  the  quite  young  uiiimalH  ^vill 
immednitely  fall  asleep.  When  bronglit  to  the  killing  gnmnds  the  seals  are  leMed  k 
an  hour  or  more,  according  to  circumstances,  and  then  kille^l  with  a  club. 

The  quite  yonng  seals,  that  is  to  say,  those  oidy  4  moidhs  of  age,  are  killed  witlmnl 
exception.    Of  those  1  year  old  the  males  are  separated  from  the  females  ami  killedj 
while  the  latter  are  driven  cautiously  back  to  the  beaclu    The  2  and  3  year  old  anii 
(holostiaki)  are  treated  in  a  similar  manner.     All  sikatchi  are  allowed  to  live. 

The  meat  *»f  the  yonng  seal  is  rather  palatable  ami  is  used  for  fiK>d,  both  fresli 
salte^l.     The  skins  are  taken  off,  dried,  and  setit  to  Russia.     The  mothers  of  the  killed 
animals  swim  about  the  island  during  the  following  two  or  three  days  or  more  ii 
search  of  their  young,  crying  mournfully. 

About  the  5th  of  ( October,  sometimes  earlier,  the  sea  l>ear8  leave  the  island  m  tbf 
same  nuinner  as  they  arrive,  and  always  with  a  nortlierly  or  northwesterly  wind.  The 
quite  young  animals  wliich  have  succeeded  in  escaping  the  sealer's  club  remain  loD|;er 
on  the  island  than  the  rest,  and  are  often  seen  after  all  others  have  left.    Sometime* 
old  sikatchi  have  been  observed  on  the  island  during  Novendier  and  even  in  J)eceinl)er, 
but  during  January  and  February  not  a  single  animal  of  thia  species  is  ever  seen,   U 
very  seldom  happens  that  two  or  three  sikatchi  appear  in  March,  but  only  for  a  short 
time. 

Since  the  discovery  of  the  islands  of  St,  Paul  atid  St.  George — that  is,  from  tke 
year  1780  until  IS*^:^ — 3,178,562  fur  seals  have  been  taken  there.     At  present  the 
of  a  young  fur  seal  is  worth  25  to  30  rubles  in  the  Sibeiian  nnu-ket. 


nC -PELAGIC  SEALING. 

WITH  NOTES  ON  THE  FUR  SEALS  OF  GUADALUPE,  THE  GALAPAGOS,  AND  LOBOS 

ISLANDS. 


By  ClIAKLKS   H-    TtJWNSEJffD. 


Tlie  tirRt  pelag^i(*  sealing  coiidiieteil  from  vassels  £ipp«arsto  liave  been  done  oti"  tbe 

«tof  Vancouver  Ishuid  between  1871  and  1878*     The  history  of  this  sealing  is 

bvnived  in  obsearity,  but  a  pet itgic -sealing  industry  in  connet^tion  with  coastwise 

Itradiijg  among  Indian  villages  gradually  sprung  up,  and  by  1880  there  were  tour 

ftmh  engaged.     The  catches  made  were  not  of  much  importance,  and  the  price  of 

lioa  was  very  low»  ranging  from  $3  to  $r>.     It  was  an  outgrowth  of  the  (*anoe  sealing 

rliulians  that  from  time  iunneuiorial  had  been  practiced  in  those  waters.    There  nre 

Itim'imls  to  show  that  the  vessels   procured  any  important  number  of  the  skins 

"ou^ht  t4i  market.     It  is  not  unlikely  that  the  coast  scaling  regularly  practiced  by 

fcelmhans  was  greatly  stiinulated  during  these  years  by  the  presence  of  the  Uadiug 

a,  and  that  the  catch  was  largely  uiaile  in  this  way,  the  vessels  themselves 

liuting  but  little  towanl  the  cai*ture  of  the  seals, 

Tlje  annual  catch  of  the  Iinliana  under  ordinary  conditions  has  until  recently 

fVMjiged  between  2,000  and  3,000  skins,    Subsequent  to  1880  the  few  vessels  trading  in 

km  reijion  increased  in  number  and  became  practically  pelagic  sealers.     So  far  as 

mn  the  crewa  were  composed  chietly  ni'  Indians,    The  vessels  being  regarded  as 

der«5  no  satisfactory  rei'ords  were  kept  as  to  the  source  of  the  seal  skins  lirought 

>port. 

In  a  private  log  kept  by  John  U.  Ford  on  the  schooner  rHdaitufef^^  engaged  in 

ft-otter  hunting  in  1880,  it  is  stated  that  70  otters  and  l.-tii^  seals  were  taken*    There 

H^Muparatively  few  references  to  seals,  most  of  the  log  being  taken  up  with  notes 

irbeotter  hunting  trom  4biy  to  day.    The  vessel  left  San  Francisco  on  May  5,  and 

Kunietl  to  Victoria  on  September  10,     The  hunting  was  done  on  the  south  side  of 

Alaska  Peninsula,     There  are  references  to  ]irevioua  sealing  by  members  of  the 

at  Hobben  Island,  in  the  Kurile  Islands  with  the  schooner  Caroline,  and  at  Cai>e 


By  1883  there  were  eight  or  nine  Canadian  vessels  engaged  in  sealing  off  the 

It  coast  of  Vanciiuver  Island,    The  aveiage  catch  Ibr  vessels  at  this  time  was 

it  500  skins,  worth  about  ♦ti  each.     In  1884  the  Canadian  vessels  began  sealing  in 

ing  Sea,  and  one  German  vessel  sailing  from  Japan  began  sealing  in  Bering  i3ea, 
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where  she  was  seized  in  the  vicinity  of  the  Pribilof  Islands.  In  1SS5  the  ayca»g( 
catch  for  Canadian  vessels  sealing  on  the  Northwest  coast  and  Bering  Sea  wasove 
1,600  skins  per  vessel,  the  average  per  vessel  for  the  Northwest  coast  being  bat  54 
skins.  Since  this  time  it  has  decreased  rapidly,  the  catch  for  1897  averaging  ouIyl4 
seals  per  vessel.  The  greatest  annual  catch  in  the  Northwest  coast  region  wastbi 
of  1892,  when  4G,G42  seals  were  taken. 

The  first  i>e1agic  sealing  in  Bering  Sea  was  probably  that  done  in  1880,  wtu 
nearly  «500  seals  were  taken  by  Captain  Kathgard,  of  the  schooner  San  Diego\  39toi 

For  a  number  of  years  the  San  Diego^  with  other  vessels,  had  been  engaged 
walrus  hunting  along  the  northern  shore  of  the  Alaska  Peninsula,  and  in  1880  Capta 
Kathgard  began  taking  seals,  the  hunting  being  done  fh)m  two  boats. 

The  success  attained  led  Captain  Kathgard  to  continue  seal  hunting  the  follow! 
year,  1881,  when  he  procured  950  seals  with  three  hunting  boats.  The  seals  taken 
this  cruise  were  worth  $10  each.  Several  thousand  dollars'  worth  of  walrus  [)roda< 
were  obtained  on  the  same  voyage.  Captain  Kathgard  practiced  pelagic  sealing 
Bering  Sea  for  two  or  three  years  before  it  was  taken  up  by  anyone  else.  In  1883 1 
schooner  City  of  San  DiegOj  48  tons,  procured  2,500  skins  in  Bering  Sea,  and  along  1 
Northwest  coast.*    In  1884  the  hunting  of  walrus  was  practically  given  up,  and  all  i 

i  ^  Bandom  extracts  from  log  of  American  tckooner  City  of  San  Dieffo,  1883,  D.  McLean,  Master. 


Date. 


1888 

Mar.  80 

Apr.     

May      


Lat- 
itade. 


N. 

37  S& 
47  23 
51  04 


Longi* 
tade. 


W. 

125  30 
127  24 
131  45 


Seals. 


Date. 


1888. 

Jutyn , 

July  10 

July- 


Lat. 
itnde. 


N. 

56  34 
55  40 
55  00 


Longi- 
tude. 


W. 
183  30 
100  12 
180  00 


Catch  for  whole  season,  2,500. 

vessels  hitherto,  resorting  to  Bering  Sea  for  that  purpose  engaged  in  sealing.  M 
of  the  vessels  began  their  work  in  the  winter  time  on  the  Northwest  coast,  graduf 
following  the  seal  herd  northward.  In  February,  1886,  the  San  Diego  began  seali 
at  the  Farallone  Islands,  California,  and  followed  the  seal  herd  all  the  way  to  Beri 
Sea,  where  the  vessel  was  seized  by  the  United  States  Goveninient.  Captain  Kal 
gard's  catch  averaged  about  1,800  seals  a  year  with  three  hunting  boats,  until  I 
vessel  was  seized,  when  he  went  out  of  the  business.  From  1884  on  it  was  the  cust( 
for  sealers  to  begin  the  season's  work  on  the  Northwest  coast  and  finish  in  Bering 8( 

At  this  time  there  were  34  vessels  sealing  in  Bering  Sea.  The  seals  were  tak 
from  late  in  June  to  early  in  September,  the  cat<ili  fre(iuently  being  1,200  to  1,500  m 
for  vessels  carrying  from  four  to  six  boats. 

Vessels  were  then  being  built  especially  for  pelagic  sealing,  and  the  numhei 
hunting  boats  carried  was  gradually  increased.  The  catch  of  seals  was  over  27,i 
in  1891,  sealing  not  being  permitted  in  Bering  Sea  from  that  time  until  1894,  wl 
31,585  seals  were  taken — an  average  per  vessel  of  853.  The  greatest  annual  catch 
Bering  Sea  was  made  in  1895,  when  59  vessels  procured  44,169  seals.  In  1897  16, 
seals  were  taken,  the  average  per  vessel  bein^  588.     Since  1894  sealing  in  Bering ! 


'  This  voBHol  Hhould  not  be  ronfiiseil  with  the  Hchooner  City  of  San  IHeyOf  which  waa  built  ia  1 
and  first  entered  Bering  Sea  us  a  scaler  in  1883. 


Vbecii  liriiiteil  to  August  and  SepU^niber^  iuid  has  becsti  [Holiibited  within  tiC)  miles                        ^^^^^| 

Trtlii'  rribit^d'  Islaiiils,  while.  Keals  have  hetiii  taken  with  spears  only,                                                      ^^^^B 

Tlic  Jbllowin^  exfcraets  horn  tlie  lo^  of  the  Murtf  EUvHy  en^'aj:e4  in  sealing  along                                 ^^| 

the Kortli west  eoast  and  in  Bering  8ea  iit  \^M^  sSjow  the  c^mrse  of  the  vessel  and  the                                      V 

l^huf  se4ils  from  day  U*  day.     The  entire  number  ot  ^eals  taken  was  l|0o4:                                                      ■ 

^B                                  Jmmcuti  wcAcMiitiT  i/iirj^  EUch,  ISHt,  IK  McLean^  mumltT,                                                                                        1 

I              im^ 

Lftl 
itode. 

updo. 

1 

tiidu. 

w. 

I'-'T  50 
127  30 
127  45 
12<}  30 
in  40 
160  50 

S«aI». 

25 

iJ 

H 
7 
2 
4 
18 
23 
16 
7 

Wk         i«04. 

N. 

W. 

6 

7  1 
1 

6 

35 

21 

24 

21 
7 
4 

la 

8 

S3 
16 
10 

8 
21 
12 

4 
23 
14 
21 
20 
12 
IH 

48 
11 
13 
11 
a2 
13 
14 

X884. 
1  Mav   14..... 

48  40 
48  :<o 
48  2^ 
50  31 
55  50 

^■i 

98  53 

37  18 

38  la 

3i3& 

138  54 

23 ••..,. 

^^■f 

'£A.,. ***.,. .*.-. 

24........ 

^^Bw 

,             25 .  — -,... 

^^kS''*""' 

\  July    1-..* **.  .^....«.«j>^ 

^^^m'^'^'m" 

1            t 

40  60 

g,..,, , , 

58^0 
58  00 
55  10 
55  50 
55  50 
55  50 
55  52 
55  52 
55  30 
55  00 
54  30 

54  40 

55  00 
54  20 
54  30 
54  41 
54  47 

167  30 
167  50 
167  35 
|(t7  47 

a. , 

^^K# 

10 «.. 

^Bf 

42  14 

13_, - 

^Hf 

14. .::::::;:..„:.-,..::: 

168  ^             lA                                                     ■ 

^H* 

42  18 
4.-1  10 
42  58 
44  :£0 
44  46 

44  54) 
4t  12 

45  51 

46  38 

12ti  Ml 

125  30 

'i2&"48' 

126  12 
125  3» 

125  31 
124  &0 

126  OU 

15,.. ., 

I6K  34 

168  00 
1«7  m* 
168  00 
160  49 

lOtii  m 

IttH  5<» 
108  30 
170  15 

\m  tK) 

170  28 
168  30 

Iftll  INI 

98 
04 
22 
tt 
43 

4                                                    ' 
43 

4 
25 
15 

0 
63 

8 
10 
131 
21 
140 
67 
63 
14 
2K 
11 
26 
10 
50 
53 
60 

18 

10 

St.............. 

S4 , „.,.,,,.. 

^^< — ™ - 

25...,. .*-.._.„* 

^^^m"*' 

97.. .i..^.****^.,.^.. ......... 

^^Bf'"* 

)             31 — 

^Bp««'i» 

Aug.    1 ...—-.- 

47  y7 
47  3D 
47  4a 

i!i«  06 
125  5« 

1^   IMJ 

^^^p 
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4 

54  15 

^^^c* 

47  10     itis  m 
47  42      I2<i  iU 
47  »1      126  41 
47  'J4      Vm  19 
47  4:*      127  43 
47  5U      127  U7 
47  3U     125  44 

0 , 

5*^  IH     168  10 
55  2.N  '   168  m 
55  18  1  too  3lt 
55  10  ,  10»  3it 
55  13     lOft  38 
55  08      170  (N) 
55  \\\     \m  05 
55  iKf  ;  100  00 
51  35     \m  40 
54  43  1   100  20 
54  25  1    107  20 
54  53      1fl5  tS 

^ml 
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^■i 

^■ta 
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11 ...*. 

^^^s***^ 

12 
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10 
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47  m      r25  47 
4K  04      I2ft  n 
47  57      127  10 

4H  or*  ..,,,... 

50  12      12A  :iO 

17 

B   i'                            .....,, 

18..,, „.„„..„ 

^B ' 

10....^. ^^•..«.^^..... 

aw .*... 

21.*,. .,,- 

54  50 
54  50 

165  30 
165  40 

^HC . 

40  Xi     12H  5i«i  :            'l\ 

22 *-*.,..  -*„ 

^^^Ap«»*->*  *••• 

40  r»4      12J*  34 

48  3^    rje  3U 

48  26     12T  30 
48  35     128  15 

i;t 

15 
12 

5 

23. 

^J.i;;..i;^-, 

Total 

1.054 

^^K*/ 

^^P 

^■be  J/irr^  Blhn  continueil  seab'n^  in  th«i  same  waters  for  several  years  afterwards. 
Kftt^h  for  1S85  wa8  IVKH;  lor  18.S(1,  4,1*1*5,  and  b»r  1887,  2,474  seals. 
^■liere  are  many  iiulieations  that  the  pelagie  eateh  of  seals  during  the  eighties  was 
Pl^-eater  than  is  generally  supposed.     For  instanee,  in  the  British  eommiHsioner's 
Efiort,  Bering  Sea  Arbitration,  pages  207  et  seq.,  the  J/rtr^  Elien  is  credited  with  seal 
.l*>d  at  Vietoria  as  fiWlows:  LSH^L  I,*"****)  (estrinated );   18^^  l,aH9;  188(5,  3,5.1; S; 
'  ih     The  logs  of  this  vessel  for  the  same  years  (see  Townsend,  Senate  Doc, 
7,Mth  Cong.,  Pt.  11,  pp.  rj4U53 )  give  the eatches  as  follows:  1884,  l,95:i;  IHH.'j,  2,304; 
W*4*21»o;  1887,2,474.     This  beiri;:  an  American  vessel,  [Jortions  of  the  eateh  may 
ve  tM»e!i  taken  to  San  Franeiseo.     The  writer  obtained   these  logs  from  Captam 
rlieaii^  m abater  of  the  vessel. 

Aoather  instance  is  that  of  the  British  seluMmer  San  Jme^  credited  with  107  seals  for 
li'urthwest  eoiist  in  1888.     Original  records  appended  to  this  rei*orl  .state  the  eateh 
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On  page  -11  of  rbe  Britinh  *!omiiiisHioiier's  report  referred  to  above  the 
the  Hritish  iJolumlna  Healing  Meet  in  1889  is  given  as  li7,8«>8  seals  for  22  ve^ssela 

In  eertaiu  original  records  loaned  me  by  Capt,  K.  Hodgson,  of  Sau  Frane 
firid  tlie  viit'Ch  of  Canadian  vessels  for  1889  stated  by  vessel  and  eorrespoudiug" 
'  elosely  with  the  lignres  given  on  page  211*     Three  additional  vessels  are  namt^d,. 
ever — the  TriumphyWith  a  eatcli  of  72  seals  on  theI^orthwest<x>ast;  the  Vetith 
a  eatrh  of  317  seali*  for  the  Banie  region,  and  the  Mollie  AdnniMj  with  1,553  i 
Bet'i ug  Sea. 

On  i>age  20D  of  the  British  e{>inniissioiier8  repdrt  the  Northwest  coast  ratct 
the  schooner  Farorite  is  given  as  1,72G  seals.  This  vessel  was  reported  by  therevei 
cutter  Corwin  as  sealing  in  Alaskan  Avaters  in  1885,  with  2,(M;5  seals.  (See  Cruiw 
the  Corivin^  1885,  IJouse  Doe.  153,  49th  Cong.,  p.  18,)  The  catc!i  of  this  vessel^ i 
other  vessels  rei>orted  by  tlie  Corwin^  in  Alaskan  waters  during  the  same  aeaaoaii 
follows: 

Ctitck  of  ctriam  reBseh  scaling  in  Alaskan    Waters  in  18S5. 


uamgfj 
sealfl 


TesMl. 


Lookout , 

Miiry  Ell!«Li  ....... 

FiiTorit«  i  DritUh  I 
8«iADi«£0.. ....... 


Seala. 


1,100 

3,0S5 
1.725 


Vouii. 


Slemi..... 
VandtutiUt 
Heiitlutt*  . 
Aluxaudor . 


In  the  Cruise  of  the  Oortcin  iii  1884  (House  Doc.  153,  4Mh  Cong,,  pp.8  and  H 
the  schooners  Fttmnte  and  .l/ej'<i«//^  are  both  referred  to  as  sealing  in  Alaskjinwatu 

No  complete  offleial  records  having  l»eeu  kept  for  the  American  sealing  tlhH^t,tl 
statements  of  catches  up  to  1890  are  only  ajiproximate.  There  are  many  rejisoni  1 
believing  tluit  the  accepted  llgures  are  below  the  number  actually  tjiken. 

On  the  Japan  coast  seals  have  long  been  taken  by  the  boats  of  J apauese  Aabi 
men,  but  the  first  vessel  to  engage  in  jtelagic  sealing  in  Japanese  waters  wa«  I 
C,  G.  White,  which  in  1899  secured  O.so  seals  m  Japanese  and  llnssian  waters,  lul 
following  season  this  vessel  again  visited  the  Japanese  sealing  grounds  and  the  Gil 
of  tlie  preceding  season  was  nearly  trclded.  By  1892  there  were  on  the  Japjyi' 
sealing  grounds  9  vessels,  which  made  a  cptch  of  over  14,000  senls.  In  1893 
number  of  vessels  in  Japanese  waters  had  reached  53  and  the  catch  of  seals  amoan 
to  53,52*n  In  1891,  owing  largely  to  restrictions  in  the  award  area,  sealing  in  tl 
waters  reached  its  greatest  height^  a  tleet  of  TO  vessels  taking  over  71,007  seals,  I 
than  halt  that  number  were  taken  in  1895  and  less  than  one-third  in  1896,  whil 
1897  the  Japanese  catch  was  only  13,84^{  seals  for  a  tleet  of  27  vessels.  In  Jai>tt 
waters  the  average  ot  over  1,000  seals  per  vessel  for  1893  and  1894  decreased  U 
lu  1897.  V^essels  under  the  Japanese  Hag  are  now  supplanting  those  sealing 
other  tiags. 

Pelagic  sealing  in   the  waters  adjacent  to  the  Commander   Islands  wa 
special   importance   until   aliout   1892,  when,  by   reason  of  the  modus  vivendi 
operations  of  the  sealing  lleet  were  transferred  from  American  waters. 

Prior  to  that  time  the  desultory  seeding  carried  on  about  the  Cofoioauder  la 
virtually  amounted  to  sealing  on  the  rookeries,  the  seals  having  been  taken  in  1 
weather  close  to  the  shores,  or,  when  opiK>rtunity  atlordedj  on  unguarded  rook 
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Id  1893  a  30-mile  protected  zone  was  established  for  the  purpose  of  preventing  raids 
« the  islands.    Daring  that  season  about  12,000  seals  were  taken  just  outside  this 
Init    Since  then  the  catch  of  seals  about  the  Goniniander  Islands  has  decreased,  the 
rCftteh  for  1897  being  only  1,382. 

The  annual  average  per  vessel  for  the  Canadian,  Japanese,  and  United  Statel 
rMling  fleets  in  all  waters  during  recent  years  has  been  as  follows: ' 


Year. 

Ve8«els. 

102 
94 
71 

SealB. 

Average 
per  vesaeL 

906 
739 
556 

1895 

92,437 
09,536 
39,511 

1896 

1897 

VESSELS,  BOATS,  AND  METHODS  OF  HUNTING. 

The  vessels  employed  for  pelagic  sealing  are  schooners  ranging  in  size  from  less 
than  20  tons  to  150  tons,  the  average  size  being  GO  or  70  tons.  The  vessels  of  less 
than  20  tons  are  usually  not  employed  elsewhere  than  on  the  sealing  grounds  off 
Washington  and  British  Columbia,  and  are  frequently  owned  and  manned  by  Indians. 

The  greater  part  of  the  sealing  fleet  sails  from  Victoria,  British  Columbia,  and  the 
crews  are  made  up  chiefly  of  British  Columbia  Indians,  who  hunt  in  canoes.  The 
largest  vessels  carry  as  many  as  18  canoes,  the  number  carried  being  dependent  on 
tbe  size  of  the  vessels.  The  smaller  vessels  carry  about  8.  Where  white  crews  and 
hanters  are  employed  there  are  from  6  to  10  boats  carried,  the  larger  vessels  carrying 
12  boats. 

Boats  are  usually  manned  by  three  men  and  canoes  by  two.  The  total  number 
of  boats  carried  by  the  British  Columbia  fleet  in  1897  was  149  and  of  canoes  288.  The 
total  number  of  boats  carried  by  the  American  sealing  fleet  in  1897  was  62  and  ot 
Qaiioes  67.  The  total  tonnage  of  the  British  Columbia  sealing  fleet  in  1897  was  2,708, 
tte  number  of  vessels  employed  being  41.  During  the  same  season  there  were  17 
twsels  in  the  American  sealing  fleet,  with  a  total  tonnage  of  898.  The  total  number 
tf  whites  carried  by  the  British  Columbia  fleet  in  1897  was  495  and  of  Indians  587, 
tte  American  fleet  carrying  235  whites  and  182  Indians. 

In  1885  the  American  vessels  engaged  in  sealing  numbered  36,  with  a  total 
tonnage  of  2,263.  The  total  value  of  the  vessels  was  $125,050,  the  value  of  the 
banting  boats,  outfit,  and  provisions  amounting  to  $74,779  more.  The  value  of  the 
iatch  for  this  year  was  $209,232. 


'These  figures  dunut  include  the  catch  made  1»y  Japanese  and  Indian  canoes  hauting  from  coast 
Ulagee. 
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The  boats  employed  for  sealing  are  sharp  at  both  ends  and  18  to  20  feet  long,  with 
I  about  4^  to  5  feet  beam.  They  are  fitted  with  single  masts  and  sails,  and  when  out 
I  Jbr  hunting  carry  a  gaff  for  seizing  seals,  club  for  killing  the  wounded  animals,  compass, 
pibod,  and  water. 

The  canoes  used  by  the  Indian  sealers  are  the  cedar  dugout  canoes  employed  by 
the  Indian  tribes  of  the  Northwest  coast.  They  are  light  and  graceful  craft  of  the 
high  bow  and  stern  pattern,  common  from  Washington  to  Yakntat,  Alaska.  The 
outfit  of  the  canoe  is  similar  to  that  of  the  sealing  boat. 

The  gnns  in  use  are  generally  shotguns  of  10  bore,  shooting  21  pellets  of  No.  2 
bnckshot.  Kepeating  rifles  are  also  carried,  but  not  to  the  same  extent  as  in  former 
years.  The  number  of  guns  carried  is,  of  course,  not  less  than  the  number  of  boats 
and  canoes  in  use.  Ouns  are  used  almost  entirely  in  the  waters  of  the  North  Pacific 
Ocean;  but  since  1894  spears  have  been  employed  in  all  seal  hunting  in  the  eastern 
part  of  Bering  Sea,  in  accordance  with  the  provisions  of  the  Paris  award.  Each 
'tessel  is  provided  with  a  fog  horn,  and  a  small  signal  gun  or  yacht  cannon  for 
disclosing  the  position  of  the  vessel  in  foggy  weather. 

A  sealing  vessel's  outfit  of  provisions  is  sufficient  for  the  entire  cruise,  which  may 
last  eight  to  ten  months  if  several  sealing  grounds  are  visited. 

The  spear  used  in  Bering  Sea  since  1893,  in  conformity  with  the  regulations  of  the 
I^aris  award,  is  similar  to  that  which  has  long  been  employed  by  the  Indians  of  the 
J^orthwest  coast  in  hunting  seals  from  shore.  The  pole  is  12  to  14  feet  long,  pronged 
%ith  two  detachable  barbed  iron  spear  points  secured  by  a  30-yard  line,  the  end  of 
%hich  is  tied  to  the  boat.  When  a  seal  is  struck  the  barbed  points  slip  off  the  i>ole, 
the  latter  being  recovered  after  the  seal  has  been  pulled  alongside  the  boat  and 
clubbed.  Seals  fight  savagely  at  such  times  and  require  to  be  brought  alongside 
earefnlly,  while  large  animals  are  very  dangerous. 

In  hunting,  the  boats  leave  the  vessel  at  daylight  and,  when  the  weather  is  good, 
remain   out  all  day.    They  work  to  windward,  sailing,  if  possible,  and  take  posi- 
tions a  mile  or  more  apart,  all  hunting  on  the  same  tack.    The  vessel  follows  slowly 
iu  the  coarse  taken  by  the  boats,  keeping  a  position  that  will  enable  the  boats  to  sail 
down  to  her  in  case  of  unfavorable  weather.    When  there  is  no  wind,  the  boats  not 
jnfreci^uently  pass  out  of  sight  of  the  vessel  altogether,  keeping  their  own  bearings  on 
her  position  to  find  their  way  back.    When  many  seals  are  taken,  it  is  necessary  to 
skin  them  in  the  boats  to  prevent  overloading,  but  a  light  catch  is  usually  brought 
back  to  the  vessel  and  the  seals  skinned  on  deck.    The  method  of  hunting  practiced 
by  Indians  is  somewhat  less  regular,  but  the  canoes  also  carry  small  sails.    As  a  rule 
the  cAtch  is  made  from  seals  found  sleeping,  those  traveling  or  fishing  being  usually 
difficult  to  secure.    The  sleeping  seals  must  be  approached  from  the  leeward,  and  the 
riiootin^  is  usually  done  at  distances  of  30  to  40  feet.    When  the  animals  are  awake, 
tbey  bave  to  be  shot  at  much  longer  range  and  are  much  more  difficult  to  get.    As  a 
role,  seals  that  have  been  killed  must  be  recovered  quickly  in  order  to  secure  them 
before  they  sink,  although  if  killed  instantly  by  shooting  in  the  head  many  will  fioat 
for  A  long  time. 

In  calm  weather  the  hunting  boats  pull  away  from  the  vessel  in  all  directions  the 
vessel  maintaining  her  XK)sition  until  the  hunters  return.  The  favorite  position  of  the 
sleeping  seal  is  on  its  back,  with  its  nose  protruding  above  the  water,  the  hind  flippers 
tomed  forwartl  and  the  fore  flippers  stretched  along  the  breast.   The  sleeping  seal  makes 
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many  uneasy  movements,  frequently  allowing  its  head  to  sink  below  tbe  aurfeioe, 
rolling  from  side  to  side,  scratching,  or  raising  its  flippers  in  the  air.  Swimmmg  seals 
go  along  sometimes  swimming  by  continuous  easy  dives,  appearing  at  the  sarfaoe  to 
breathe,  or  go  slowly  with  little  more  than  the  back  exposed.  This  is  usually  the  way 
with  single  animals.  Where  there  are  several  seals  traveling  together,  they  will 
frequently  rise  clear  of  the  water  with  dolphin-like  leaps.  The  greatest  care  is 
necessary  in  approaching  a  sleeping  seal,  as  the  slightest  noise  will  awaken  it.  The 
hunter  stands  in  the  bow  ready  to  fire  at  the  first  favorable  opportunity,  letting  the 
boat  approach  very  close  if  the  animal  shows  no  signs  of  awaking. 

In  taking  seals  with  the  spear  still  more  care  is  necessary,  as  the  range  of  the 
weapon  is  less  and  it  is  necessary  to  approach  somewhat  closer. 

The  best  catches  are  made  when  the  sea  is  smooth,  as  seals  have  little  chance  to 
sleep  when  the  sea  is  rough. 

An  important  number  of  seals  is  wasted  in  pelagic  sealing,  as  some  of  them  sink 
before  they  can  be  recovered,  while  others  are  wounded  and  dash  away  apparently 
unii^ured,  only  to  succumb  to  their  wounds  later.  The  indications  of  these  are  traces 
of  blood  left  upon  the  water  and  the  considerable  number  of  male  seals  killed  on  the 
fur-seal  islands  that  retain  buckshot  in  their  skins.  A  few  seals  die  on  the  rookeries, 
from  gunshot  wounds. 

Many  seals  that  are  considered  by  the  hunters  as  missed  are  undoubtedly  seriously 
wounded.  There  is  no  means  of  knowing  what  proportion  the  injured  seals  arriving 
at  the  islands  bear  to  the  number  that  have  died  of  their  injuries  before  reaching  the 
islands. 

Seals  killed  instantly  when  their  heads  are  above  the  water  sink  quickly;  the  resl 
of  the  body  being  submerged,  the  pressure  of  the  water  forces  the  air  from  it  and  it 
goes  down  at  once.  Sleeping  seals  killed  when  the  head  is  low  in  the  water  float  fori 
time,  as  the  head  settling  into  the  water  first  retains  the  air  in  the  lungs,  causing  the 
body  to  float. 

Pelagic  sealing  is  very  effective  as  a  means  of  destroying  seals.  Each  vessel 
carries  many  boats,  and  these  boats,  hunting  in  all  directions,  frequently  miles  away 
from  the  vessels  to  which  they  belong,  are  able  to  explore  a  great  extent  of  ocean. 
When  many  vessels  are  hunting  on  tlie  more  contracted  sealing  grounds,  they  aro 
frequently  so  c:lose  together  that  the  hunting  areas  of  the  different  schooners  overlap^ 

Sealing  vessels  starting  out  for  the  full  season's  work  engage  for  a  short  time  in 
sealing  in  the  winter  on  the  northwest  coast  sealing  grounds;  then  proceeding  across 
the  Pacific  Ocean,  begin  operations  off'  the  Japan  coast  in  the  spring.  By  the  endrf 
June  the  seals  have  left  this  region  on  the  northward  migration,  and  are  followed  \iif 
the  sealing  fleet  to  the  sealing  grounds  in  Bering  Sea.  As  the  sealing  there  is  n(i 
concluded  until  late  in  September,  the  vessels  return  to  British  Columbia  frequenflf ', 
after  a  cruise  of  eight  or  ten  months.  This  is  a  long  and  more  or  less  rough  voyftgd 
for  schooners  of  rather  small  size,  and  it  is  perhaps  snrprising  that  the  loss  of  ve 
has  not  been  greater. 

VESSELS   LOST. 

Pelagic  sealing,  like  other  industries  carried  on  on  the  high  seas,  is  subject  I 
many  dangers.  The  more  northerly  sealing  grounds  are  in  stormy  and  foggy  latitude 
and  vessels  have  frequently  been  lost  during  gales,  while  others  have  l>een  wrecke 
on  imperfectly  surveyed  coasts,  or  have  been  carried  in  the  fog  into  dangerous  places] 


uown  currents,  Tlit^  spriy^;  sealing  oil'  the  coast  of  southeast  Alaska  has 
kemded  with  frequent  loss  rtf  veBsels,  and  many  vessels  have  been  lost  on  the 
f  Japan  and  in  the  Kuril  Ishunls.  (Juite  a  iminber  of  vessels*  liave  been 
I  and  lost  with  all  hunclH  duriuf,^  gales.  Sealing  in  lierin^  Stni  hat*  not  been 
Hiied  with  disasters  to  the  same  extent  as  in  the  North  Pacific  Oieau*  This 
h\y  due  to  the  faet  that  sealin^^  in  theae  waters  has  been  carried  on  during;:  the 
and  restricted  to  a  shorter  season.  The  following  list  of  vessels  lost  during 
t  nine  years  is  incomplete,  but  probably  includes  ne^irly  all  the  losses  that 
L  during;  that  i>eriod: 


VoMel. 


Aiiiii« 

Loltle - 

I*aiini  ,,„ 

Mng^ie  Haf^ ,. 

IkMHivi  Hntter..«.«.. 

MjiUhew  Turner 

lifury  Piirkir 

H«Dry  Detinia 

Karvihal 

(^eorgoK.  White.... 

H*«out ».. 

ynii^nA 

SnnlHegp 

Uiign ., 

Mtirv  ir.TlHnnaii.... 
W»lt<^r  A.  Karle..., 

Bn^ncliL 

M*tUe  T.  Dyer 

Dart 

iieorgd  Pealfodj  . . . . 
RfMieOlMD 


Ktitiiiirka. 


Loatwllltiinmndit. 

WrcMsked  on  thi^  north  wen  I  f^umt. 

WrorWotl. 

Lnj«t  wiUi  all  handa. 

CapHiizcHd  unil  limt  Dtf  «lnpan  L'rwa*«t. 

Wn't'ltAilJupMiiitHiftMi.    Kvi!intii»]lyrriiMvir«Ml  Mi«J;tt}un4'M<«iifli<H>fii-r,  K^ikuMariJ, 

Wrt«ck*Ml. 

Lo«t  witlk  nil  IianiIh,  nohiig  Soa. 

Cm[im{ialhI  iinik  lu»t  nil' Jinjuin  ('(MtMt. 

Lnat  Kith  nil  kiniiflM. 

Lrmt.     (HnUt  Ni^w  Ynrk.  1850.) 

Do. 
CapHlxetl  nil  \mui\tk  lout,     (Originally  (hti  SjUIti  Huiiil.v,  Imilt  188S.| 
Voaael  wri»clc«Mt  un  Kudl  LtlituiU, 


Teaftel  lout. 

homi  with  itll  IiaikIa. 

V«ii«l  wreckoti  on  Jar*<'^fi  coiiMt, 

C.  O.  WhiU>....« J  Wrecked  on  Kiuliuk  iMlunrl,  AlaJtkM. 

Mny  Belle Loat  witli  all  IiuikU. 

Wanderer  ........... ...    Veexel  htmt. 


Ml  mi  uf  umw  liuitt. 


San  Jo«e 

Wreciked  on  Alouticin  iKtitndN,  AluAku. 

BoneSparka • 

LoAt  with  all  liUDda. 

KAtlierinc 

Kfiimd^rt^l  fit  aea. 

Wrt^ckml  uu  JapAii  eoaat. 

Wrecked  on  QuMm  Charlotle  lalaiidn,  nrU1«1i  Columhia. 

Bnmecl  at  tvaa  oM'  northw^'Ht  eu:iAt. 

MwidS 

Snppblra ...^ .. 

Pointer..* ,..^.»- 

htmt,  SkotAU  iHhiud,  Japiiu. 

Lout  off  Japan  loaat. 

L^iHt  with  all  haiidn.     Bering  S««. 

GolUeti  P!*«oe..-.. 

Pioneer. 

Idition  to  tho  loss  of  vessels,  there  are  tew  vessel k  in  the  sealing  fleets  that 
■  lost  boat8  and  hunters.  This  is  a  constant  danger  connected  with  pelagic 
KOn  the  Jiipan  coast,  where  there  are  many  strong  currents  setting  in 
directions,  the  hunting  bouts  arc  frefioently  carried  long  distances  from  the 
and,  being  sometimes  unable  to  regain  the  vessels,  are  lost  if  not  |ueked  up 
r  vessels  of  the  lleet*  Fortunately,  on  the  principal  sealing  grounds  the 
leet  Ls  of  considerable  size  and  the  chances  for  boats  being  jncked  up  by  other 
are  good*  On  the  Japan  grounds  killer  whales  ar«^  abundant  and  a  nnmber 
mnes  of  boats  and  men  have  been  attributed  to  this  cause,  as  in  several  cases 
■re  been  seen  to  attack  and  overturn  hunting  boats.  On  the  northwest  coast 
pounds  boats  are  fre«piently  lost  from  their  vessels,  but  they  have  in  most 
wmged  to  r<^ach  some  part  of  the  maiidand.  This  is  also  true  of  the  Bering 
ing  grounds,  The  lost  hunters  have  at  times  remained  for  days  in  their  boats 
dsted  on  the  flesh  of  seals  tluit  they  picked  up,  while  heavy  gales  have  been 
ut  by  keeping  the  boat  lying  to  a  drag  niatle  fmm  the  carcasses  or  skins' of 
Qcliaii  hunters  have,  on  a  few  occasions,  been  lost  in  their  canoes  from  vess^iils 
rBea^  and  iinally  reached  somt*  of  the  Aleutian  Lslamls  greatly  e.xhausted* 
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HUNTING   GROUNDS   OF   THE   SEALING  FLEET. 

The  pelagic  sealing  fleet  frequents  four  hunting  grounds  during  the  year, 
Bering  Sea,  adjacent  to  the  Pribilof  and  Commander  islands,  and  two  in  the  J 
Ocean,  ofl*the  American  and  Asiatic  coasts. 

The  Pribilof  (or  <' Bering  Sea'*)  sealing  ground  lies  to  the  westward  uid  a 
ward  of  the  Pribilof  Islands,  outside  of  the  60m]le  protected  zone.  Its  northwef 
portion  is  in  general  about  75  miles  wide,  its  widtli  increasing  toward  the  south 
ward,  where  it  reaches  the  Aleutian  Islands. 

The  Commander  (or  so-called  '<  Copper  Island'*)  sealing  ground  extends  al 
around  the  Commander  Islands,  its  most  important  part  lying  to  the  southward 
southeastward,  and  extending  for  about  60  miles  beyond  the  30-mile  protected 
The  sealing  area  to  the  northward  and  westward  is  of  less  importance.    Its  non 
limit  is  reached  in  Ukinsk  Bay,  at  a  distance  of  200  miles  from  Bering  Island. 

The  Japan  sealing  ground,  which  during  the  last  four  or  five  years  has  bee 
most  im|)ortaut  of  the  Pacific  sealing  grounds,  has  its  southern  limit  in  about  lat 
36<=^,  a  little  to  the  northward  of  Yokohama,  the  northern  limit  reaching  nea; 
latitude  46^,  opposite  Iterup  Island.  Its  southern  and  central  i>ortious  are  n 
400  miles  wide,  the  northern  being  quite  narrow.  Throughout  the  north  and  i 
extent  of  this  area  sealing  is  carried  on  close  to  the  coast  and  well  int 
indentations 

The  American  (or  "Northwest  coast '')  sealing  ground  extends  from  the  I 
Barbara  Islands,  California,  northward  along  the  coast  to  Bering  Sea,  a  distai 
nearly  3,000  miles.  It  is  divided  into  three  favorite  sealing  areas.  The  first  ex 
from  about  latitude  36^  northward  to  Cape  Mendocino;  the  second  and  most  ii 
tant,  from  Yaquiua  Bay,  Oregon,  to  the  northern  end  of  Vancjouver  Island;  an< 
third  Irom  Sitka  to  Middleton  Island.  They  are  frequently  referred  to  as  the  "1 
Ion,'' "  Vancouver,"  and  "Fairweather"  grounds.  Sealing  is  carried  on  throu| 
the  entire  Northwest  coast  region,  from  the  Santa  Barbara  Islands  northwan 
the  most  imix)rtaut  part  of  any  catch  is  derived  from  one  or  more  of  the  three  fa^ 
sealing  grounds,  on  each  of  which  the  seals  appear  to  linger  for  a  time  during 
general  movement  northward.  Since  the  Paris  regulations  went  into  force  in 
there  has  been  no  sealing  along  the  southern  coast  of  the  Alaska  Peninsula. 

Sealing  commences  oil  the  coast  of  California  about  the  middle  of  Decembei 
duriiiff  this  month  is  limited  to  three  or  four  San  LYaiicisco  and  San  Pedro  ve 
The  earliest  date  noted  is  December  10.  In  1894  the  Canadian  schooner  TJm 
took  seals  during  the  last  week  in  December  SOO  miles  off  the  coast  of  Oregon 
early  in  January  1,000  miles  oft*  northern  California. 

It  does  not  appear  that  seals  are  taken  in  December  along  the  coast  north  € 
Farallou  ground,  and  the  catch  for  that  month  is  usually  less  than  100  skim 
vessel.  January  sealing  on  the  Farallone  ground  is  regularly,  engaged  in  \x\ 
Francisco  vessels,  some  ot  these  bound  for  the  Japan  coast,  stopping  for  a 
time  ofl  the  California  coast  before  taking  their  final  departure.  The  most  sout 
catches  noted  for  the  American  coast  were  in adc  south  of  Point  Conception  in 
and  1897.  In  the  latter  yeai  701  seals  were  taken  south  of  the  award  area,  717 
females. 

Sealing  on  the  Farallon  ground  continnos  through  February  and  March, 
are  scarce  on  the  Vancouver  ground  in  January,  their  huntingseldom  being  attei 
before  February^  while  March  and  April  seem  to  be  the  best  months  for  this  gr 
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Ou  the  Fairweather  gnuiiid  ^ealini::  is  carried  on  trom  March  until  Jane. 
SiejiliTig  on  the  Japan  coast  doen  not  regularly  roinmeuee  before  the  middle  of 
liait'li,  and  tlie  sealing  Hwt  is  not  on  the  ground  in  fnll   force  before  April  h      For 
hmmry  and   February  tliere  iipi>ears  to  be  but  the  record  of  a  single  veBsel^  at  the 
«)Btljeru  border  ofthii;  sealing  gr^mnd. 

March  sealing  ia  priictically  limited  to  the  southerii  quart4>r  of  thi8  ground.  Seal- 
ing iu  April  is  extended  north  to  about  the  latitude  of  Hakodate,  and  operations  iu 
Maj  extend  hut  little  north  of  it.  June  sealing  begins  a  little  south  of  Hakodate 
aijd  extends  to  tlie  north  end  of  I  teruii  Ishind,  when  the  seal  herd  begins  to  move 
mjiidly,  there  Iwiing  no  July  scaling  of  any  importance  south  <»f  the  summer  habitat 
in  Bering  aea*  Tht^  height  of  the  sealing  on  both  si(b*s  of  the  Piw^ilic  is  in  March, 
April  and  May,  but  the  ditlerenee  in  the  latitiuleof  the  hunting  grounds  is  very  great, 
011  per  cent  of  tbe  northwest  coast  catch  being  made  from  r»(M)  to  I, i>HO  miles  farther 
Dortb  than  that  of  the  .fapau  coast. 

The  coastwise  hunting  range  on   the  Japan  coast  fiu-  any  montli  averages  little 
more  than  4<W)  miles,  while  the  range  tor  the  same  month  on  the  northwest  coast  is 
from  two  to  hve  times  as  great.     Thus,  for   February  there  is  a  range  t>f  l,UtH);  for 
,lLirch,  :i,00t>;  for  April,  1,50();  for  May,  1,000,  and  tor  June,  1,*HH>  miles. 

For  both  of  the  Bering  Sea  sealing  grounds  seating  is  prsictically  limited  to  July^ 
Aagust,  anil  8eptend)er,  and  is  coiuluctcd  within  a  radius  of  500  miles.  There  ia  no 
seidiiig  anywhere  in  Oct^iber  and  November. 

Vessels  sesiling  on  the  Japan  coast  in  1890  cleared  from  Canadian  and  American 

ports  between  Dexn^mber  1*0  and  January  20,  reaching  the  sealing  ground,  or  some  of 

yje  Japanese  jmrts,  early  in  March,  a  few  calling  at  Honolulu  on  the  way.      X't^ssels 

,  ping  to  Bering  8ea  leave  tl»e  Japan  sealing  ground  iu  June,  those  clearing  froui  l*uget 

I  Soand  or  Victoria  sailing  usually  after  the  middle  of  the  same  month. 

Vessels  retitting  at  Japanese  ports  call  at  Yokoluima  only  at  the  commencement 
[  otthe  season,  Hakodate  being  the  most  convenient  port  later  in  the  season. 

In  Jane,  1895^  15  seals  were  taken  in  the  northern  part  of  the  Sea  of  Japan  and 
[in  La  Peronse  Straits,  by  the  American  schooner  Penelope.  Seals  occurring  in  these 
I  waters  are  probably  referable  to  the  liobben  Island  herd. 

Although  sealing  vessels  have  for  the  past  eighteen  years  taken  more  than  OOJKKJ 
Ittals  from  islands  in  the  Okhotsk  8ea,  tbere  are  no  data  at  hand  to  show  that  any 
nt  nnmber  was  procured  in  the  water.  In  189/5  the  American  schooner 
la  U}ok  170  seals  in  the  Okhotsk  H€*a,  in  the  vicinity  of  8t.  lona  tsland. 
Late  in  JiiDe,  1895>  the  American  schooner  M,  M,  Morrill  took  80  seals  in  the 
fKoril  passes  south  of  Paramusir  Islaiul,  aiany  of  which  were  females  in  milk,  indica- 
lling  their  conncctitui  with  the  now  nearly  obliterated  rookeries  in  the  Middle  Kuril 
^iJaud^  A  shghtly  earlier  breeding  season  is  also  indicated  for  seals  belonging  to 
Itfae  Kuril  rookerie.s. 

Pelagic  sealing  off  the  Japan  coast  w^afi  not  engaged  in  to  s^uy  important  extent 
the  restrictions  of  the  modus  vivendi  in  18i*2  excluded  the  sealing  lleet  from  the 
erie4iii  side  of  Bering  Sea.   Since  then  the  Japan  ground  has  been  regularly  visited 
^  a  large  portion  of  the  tleet. 
Prior  to  1892  the  seals  taken   in  May  and  June  olf  the  southern  coast  of  the 
^liska  Peninsula  constitute4i  an  important  part  of  the  pelagic  catch.    Since  the  Paris 
ilatiouB  came  into  force  in  the  award  area  there  has  been  no  May,  June,  or  July 
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sealing  in  this  section  of  the  Northwest  sealing  belt,  the  season  closing  April  30, 
before  sealing  operations  have  extended  to  the  westward  of  the  Fairweather  ground. 

While  the  restrictions  placed  on  pelagic  sealing  at  varions  times  daring  the  last 
half  dozen  years  have  scattered  the  fleet  over  all  parts  of  the  Pacific  Ocean  north  of 
latitude  350,  it  does  not  appear  from  the  abundant  sealing  records  at  hand  that  seals 
occnr  in  important  numbers  anywhere  outside  of  the  coastwise  hunting  grounds 
already  outlined. 

In  June  and  July  sealers  passing  from  the  Japan  coast  to  Bering  Sea  or  to  North 
American  ports  pick  up  stragglers,  consisting  chiefly  of  young  seals,  at  many  points 
in  mid-ocean,  but  the  entire  number  of  seals  taken  in  this  way  would  probably  not 
exceed  a  thousand. 

OOMPABISON   OP  MIGRATION  ROUTES. 

Although  the  American  and  Asiatic  seal  herds  migrate  between  the  same  degrees 
of  latitude — 34^  and  00^  north — the  length  of  the  route  followed  by  the  former  is 
nearly  twice  that  of  the  latter.  It  extends  not  merely  through  26  degrees  of  latitude, 
but  through  56  degrees  of  longitude,  or  from  longitude  119*^  to  175*^  west,  while  tlie 
Asiatic  herd  has  but  30  degrees  to  traverse,  or  from  longitude  141^  to  171"^  east.  Tlie 
extreme  range  of  the  American  herd  is  but  little  short  of  3,500  miles.  Both  herds 
arrive  at  and  depart  from  the  summer  habitat  in  Bering  Sea  simultaneously,  but 
there  the  resemblance  in  their  respective  migratory  movements  begins  to  diminish. 
What  the  ocean  temperatures,  currents,  and  prevailing  winds  they  encounter  alon^ 
their  respective  migration  routes  may  have  to  do  with  their  progress  we  do  not  know, 
but  it  appears  that  the  American  herd,  traversing  a  vastly  longer  route,  reaches  tbe 
common  southern  limit  of  34^  first.  Its  movement  for  the  next  six  months  is  slowly 
and  steadily  northward  toward  the  summer  habitat,  which  is  reached  by  the  adult 
I)ortion  of  the  herd  but  little  earlier  than  the  actual  commencement  of  the  breeding 
season.    The  younger  classes  of  seals  arrive  somewhat  later. 

The  Asiatic  herd,  on  the  contrary,  lingers  in  the  winter  habitat  until  the  breeding 
season  is  near,  when  its  northward  movement  is  sudden  and  rapid.  The  two  henls 
thus  differ  much  in  the  course  and  extent  of  their  migration  routes  and  the  j)ro<?ri'8s 
they  make  in  following  them. 

SEAL1N(}   GROTTNDS   IN   RELATION   TO   FISHING   BANKS. 

It  does  not  appear  that  the  various  tracts  of  ocean  frequented  by  tlie  seals  dm  iuj,^ 
their  seasonal  movements  have  any  very  direct  relation  to  the  coast  fishing  banks,  as 
the  greater  part  of  any  sealing  ground  isofl:'  soundings.  On  the  Japan  sealing  ground 
the  hundred-fathom  line  is  reached  at  a  distance  averaging  less  than  10  miles  from  the 
shore,  while  a  few  miles  beyond  it  exist  some  of  the  most  profound  depths  that  have 
yet  been  sounded.  Even  in  the  great  gulf  oi)posite  the  Straits  of  Tsugar,  where  an 
important  part  of  the  Japan  seal  catch  is  mtule,  the  hundred-fathom  curve  follows  the 
shores,  an  arm  of  the  deep  sea  penetrating  far  in  between  the  islands.  The  same  is 
true  of  the  Commander  sealing  ground,  the  hundred  fathom  line  being  everywliere 
close  along  shore,  while  at  the  southern  border  of  tliis  sealing  ground  there  exists  a 
depth  of  2  miles. 

Fully  three-fourths  of  the  Pribilof  sealing  ground  lies  off  the  western  border  of 
the  great  plateau  from  which  the  Pribilof  Islands  rise.     Perhaps  the  seals  would  not 
be  found  on  soundings  there  were  it  not  that  their  breeding  grounds  are  located  far  ^ 
back  on  the  plateau. 
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•tVstnvigliout  the  extensive  NoitJiwest  sealiii^^  belt  the  seal  bt^rcl,  while  following 
tUe  <s*^*^t.  very  closely,  keeps  ius  a  rule  otl"  tlie  |iliit43au  inrliiiled  within  the  Imiidreti- 
faX"^"^^^^  *'^^*ve.    The  Fairweather  ^Toaiiil  is  altogether  off  Houndiiiirs  except  in  the  case 
of  a  ^'*'^^'  stragglc^rs, 

T\ve  Vanrrmver  ami  FiiraUon  i^ronndft  lie  mostly  «»tT  souiidiiigH,  their  iimliore 
margins  overlapping  on  the  phitrau.  l^^Lsewhere  along  the  coast  seals  arc  found 
almost  entirely  oft'soiuHliugR,  the  Rnlnnergetl  platenn  being  very  niUTOw. 

Ill  the  case,  of  the  Farallon  and  Vancouver  gronntls,  where  Aeals  are  taken  vmy 
dose  to  Hift  eoiKst,  there  are  great  sabiion  runs  toward  the  Haeramentfj  and  C'olumbia 
rivers  and  the  Straits  of  Fuea,  which  may  have  some  inliiience  on  the  seal  henl.  We 
krioir  very  little  about  the  fo<jd  of  the  seal  herd  during  its  ndgration  up  the  const. 

IWSPEnTION  OF  SBAX   SKINS— EXCE8S  OF   PEMAL.ES   IN    THE    FBLAGIO   CATCH, 

In  order  to  give  effect  to  the  award  rendered  by  the  Tribunal  of  Arl»itration  at 
l*Aris,  rehitive  to  the  fur-seal  fishery,  masters  of  sealing  vessels  were  required  to  tile 
with  coileetorii  of  customs  full  information  respecting  the  sex  of  all  seals  taken. 

It  H<»on  beeame  evident  that  the  projMirticni  of  sexea  wiha  not  bi^iig  reported  in 

accordance  with  the  facts,  an<l  inspectors  of  seal  skins  were  appointed  to  examine 

all   skins  entered  at  United  Btates  ports.     Practical  furriers  were  selected  for  this 

F  purpose,  and  as  a  guide  to  such  persons  examining  skins  an  explanatory  circular 

I  was  furnished,* 

The  inspections  showed  in  most  cases,  a  much  greater  proiiortion  of  females  than 
»  reported  by  the  masters  rvf  vessels.     Many  of  (he  latter  tlis^Tedited  the  inspections, 
it<*nding  that  the  sex  of  skins  could  not  be  determined  with  accuracy,     l^lxperienee 
ha&^  liowever,  proved  that  the  sex  of  salted  skins  r^in  be  determined,  except  in  the  case 
[of  yearlings. 

Mr,  L,  J.  Hansen,  a  furrier  of  thirteen  yesira*  experience,  who  has  inspected  nil 

I  catches  of  seal  skins  entered  at  San  Francisco  since  18iM,  aflirms  that  the  deterniiuatiem 

[of  the  sex  of  skins  is  practicable,  excejjt  in  yearlings,  and  offers  no  dilbculty  with 

pnjper  <*are  and  attention.     Mn  Hansen  relies  mainly  on  theevideiH/e  fninisbed  by  the 

presence  or  absence  of  ti^ats  and  the  size  and  shape  of  the  pelL     lie  tiuds  the  pelt  of 

'  tbe  female  broader  in  the  region  i>f  tlie  teats  and  narrower  at  the  tail  en<l  than  that  of 

tlit>  male  of  the  same  size. 

In  the  cireuhir  referretl  to  the  (lirections  for  the  detrcrnii nation  of  sex  furnished 
by  the  writer,  are  as  follows: 

A»  a  ^uide  in  ttrnpector^  in  exanjining  fikiDB,  appended  hereto  i/rin  ho  fouiKl  outline  skeicbcii  of 

I  nudci  and  femuU'  fnr  hi^jiIs,  Keen  from  uiidt.^r  Hide  after  n-moval  of  skins,  Hhowiiig  tt\e  Hiien  iilong  whicli 

lli«^  cuts  axo  miidv  in  Hkiiioini^  (tig^'  ^  ^nd  2);  i^kiiiH  of  itmlo  utid  female  »eale,  nv&n  from  the  ruw  gtde^ 

fthawing  tUr  ]m^itioiiH  of  the  indeutatioria  ou  tbo  mar^iiiu  uf  tli(3  riialB  Bkin  (euns4)d  liy  cutting  thron^b 

tlie  genital  a]>oiiinjj;),  and  of  tlit^  teat^  in  tht)  ftimalB  ftkin  by  which  Ihe  sexes  may  bi)  dctannincd  ( ligs. 

I  3  And  4  h     Tho  presence^  or  ubtHjuce  of  teata  fitrriiahci^  the  bi^st  uvideiice  an  to  Hex  represented  by  the 

skins  €if  adult  seaU,  the  difl'erenc*^  pn^sented  by  tho  Hkitis  id"  the  two  sexes  beitig  Hbown  in  the  f]|;nre8 

whieb  accompany  thi**  cirtjnbir.     The  te^its.  four  in  number,  are  Hitoati^d  near  the  nuvrginn  of  the  «kin. 

about  midway  between  the  dipper  boles  and  the  tml  end.     Tbey  are  not  reatlily  diHeemible,  bnt  their 

I  positions  will  bodi»close<l  by  feeling  with  the  tinkers  over  the  raw  .side  of  the  skiii^  and  when  found, 

'  they  can  easily  be  pushed  Ihroiighthe  fur.     In  tbe  males,  Iheteat^texiwt  tmly  iu  ait  nndevelo[u'd  couili- 

tioD,  and  the  genital  openin|Ty  rut  through  Ity  the  openttion  of  skhining,  forms  aMligbt  indc^ntation  on 

rh  mmrgin  of  the  nkiu,  a  sbort  dir^t-mie  in   advance  of  the  rear  end;  these  indentations,  however; 
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bemg  often  diallgnre*!  in  the  cntim^.  Thn  «k!tiA  of  iM»le  a**ftli*  os'tit  S  ytinr*  oUl  maj  be  recogiiiE&d  tir 
tb»iir  lar^o  ab.e.  Thtj  b«x  of  yoang  a&iUR  i»  nior*  lUfHmilt  t*>  doturnnne,  tin?  t4jiit«  being  iimleveloped, 
"but  traces  of  the  genital  rip^iiinf^  i*f  the  y^mng  iiiiiU*s  miiy  hit  look***!  for  oti  tlii"  foargiiT*  af  tbp  ftkiwi,_ 
Bit  above  ileACtri bed* 

In  the  light  of  experience  it  sc^emB  deairable  to  makc^  ftome  iMldition^  U*  tbean^ 
tlire(*tions :  The  \m\t^  of  ietnale^  are  broader  acros^s  the  bell j  anil  narrower  at  the  tsiil 
en<I  tiian  in  male^  of  the  same  size.  The  difierenee  in  the  tall  end  of  the  }>elt«  nuiy  be 
<*lm(*rved  more  readily  hy  bringin^^  the  edges  of  tlie  skin  tofjrether.  In  adntt  fetDale*  I 
an  lulditional  ctue  to  the  »ex  and  age  exists  in  bluish  s|>ot.s  ou  ttie  raw  side  of  tlie  iskia 
opposite  the  teat«^  which  may  be  seen  liy  turning  biiek  the  blobber,  which  geoerally 
eoncealB  them. 


a.  \  b. 

Diragram  showing  differencefl  between  commercial  Hkinn  of  male,  a,  and  female,  6,  tar  aeal. 

No  official  inspection  of  seal  skins  as  to  sex  has  been  undertaken  by  Oanadian 
castoms  authorities,  and  the  proportion  of  female  seals  reported  by  masters  of  sealing 
vessels  has  averaged  mnch  larger  than  at  United  States  ports  where  inspections 
have  been  made. 

When  seals  are  skinned  in  the  boats  and  canoes,  in  order  to  lighten  them^ 
the  tally  of  the  sexes  is  troublesome  as  the  daily  catoh  is  brought  on  board  ship, 
and  the  proportion  of  sexes  represented  is  seldom  determined  faithfally.  There 
is  an  enormous  excess  of  breeding  females  in  the  pelagic  catch,  in  Bering  Sea 
especially,  which  is  not  so  rexK)rted,  as  sealers  fear  further  restrictions  on  their  wasteful 
methods  of  sealing.  This  subject  has  been  discussed  at  some  length  by  the  writer  in 
reports  on  pelagic  sealing  in  1894-95.^    For  the  year  1896  the  number  of  femakfi 

'  Senate  Doo.  137,  Part  II,  Fifty-fourth  Congrees,  first  Heaaion,  Cond.  Seal  Life,  etc 
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jvported  by  American  vessels  from  all  huuting  grounds  is  tnree  times  that  of  the 
while  Canadian  vessels  report  the  two  sexes  in  nearly  eqoal  numbers,  the 
'  teales  being  slightly  in  excess. 

\  of  Canadian  and  American  figures  on  proportion  of  sexes  represented  in  pelagic  catch  for  1896. 


Similar  comparisons  for  1897  show  that  Canadian  vessels  reported  the  two  sexes 
in  more  nearly  equal  numbers,  while  American  vessels  reported  the  number  of  females 
as  more  than  five  times  that  of  the  males : 


Jmjmn  oo«wt. 

RaMian 

COMt. 

Total.        ;    ^**^^t^'       Bering  Sea. 

Total. 

Grand  total. 

Mal«0. 

Fe- 
males. 

Males. 

Fe- 
males. 

Mies.  Jf^. 

Males. 

2,263 
193 

Fe-    Im^^.I    Fe- 
males.j*^**®'-  males. 

Males. 

Fe- 
males. 

Males. 

Fe- 
males. 

Ckaadian 

j^j^rtfAn 

3,677 
222 

3.644 
1.063 

454 

928 

4,131     4.572 
222     1,053 

2.819 
1,565 

6,720  i  8,887       8,988 
229        628          i^ 

11,706 
2,193 

13.114 
644 

16,278 
3,243 

The  effect  of  these  inspections  on  the  returns  made  by  masters  of  American 
vessels  has  been  wholesome,  and  the  difference  in  the  figures  for  each  sex,  as  reported 
by  the  two  fleets  may  be  seen  in  the  above  tables. 

In  the  Northwest  coast  catch  of  1896,  made  by  the  American  schooner  J.  Eppingei'^ 
we  have  1,340  females  against  11  males.  It  is  unnecessary  to  cite  further  differences 
in  this  respect.  The  facts  are  against  the  possibility  of  a  preponderance  of  males 
being  taken  on  any  sealing  ground. 

Following  the  pelagic  sealing  season  in  Bering  Sea  a  loss  of  young  seals  takes 
place  on  the  islands  that  is  proof  of  the  great  numbers  of  adult  females  destroyed, 
while  the  killing  of  most  of  the  nonbreediug  males  on  the  islands,  and  the  fact  that  the 
breeding  males  remain  on  land  during  the  best  of  the  pelagic  season,  precludes  the 
poaaibility  of  any  such  proportion  of  males  being  found  in  the  Canadian  pelagic  catch 
as  has  been  reported.  In  addition  to  this,  advices  under  date  of  January  8, 1897, 
from  London  establishments,  where  the  ])elagic  catch  is  prepared  for  market,  show  at 
least  85  per  cent  of  it  to  consist  of  the  skins  of  females.  This  is  also  true  of  preceding 
seasons. 

The  log-book  records  of  the  two  fleets  during  recent  years  being  at  hand,  inter- 
esting comparisons  have  been  made. 

Canadian  vessels  reiK>rting  a  preponderance  of  male  seals  having  been  sealing 
side  by  side  with  American  vessels  proved  to  have  taken  a  majority  of  female  seals,  it 
is  evident  that  the  returns  of  the  Canadian  fleet  in  this  respect  are  unreliable.  The 
leecvds  show  also  that  a  few  Canadian  vessels  reported  a  large  majority  of  females. 

WBATHEB  CONDITIONS  ON  THE   PELAGIC  SEALING  GROUNDS.  ' 

The  following  tables  have  been  prepared  from  the  log  records  of  the  Canadian 
and  American  vessels  engaged  in  pelagic  sealing  in  Bering  Sea  from  1894  to  1897. 
^ley  are  interesting  chiefly  as  showing  the  large  number  of  days  during  the  season 
when  the  weather  conditions  were  such  as  to  permit  of  seals  being  taken.  Sealing 
begins  in  Bering  Sea  on  August  1  and  is  continued  actively  until  some  time  after  the 
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middle  of  September,  when  tbe  vessels  leave  for  home.    The  records  do  not  show 
very  great  dififerences  in  the  weather  conditions  from  year  to  year.    In  August 
are  taken  nearly  every  day,  there  having  been  but  three  August  days  from  18d4 
1897  when  seals  were  not  taken.    In  September  during  the  same  years  sealing  hi 
been  nearly  continuous  until  after  the  middle  of  the  month,  when  the  rapid  witi 
drawal  of  vessels  begins  on  account  of  heavy  weather.    Very  few  vessels  remain  ; 
the  20th,  and  they  are  usually  all  out  of  Bering  Sea  before  the  end  of  the  mouti 
There  are  days  on  some  parts  of  the  sealing  grounds  when  vessels  do  not  lower  the 
boat«  while  vessels  elsewhere  make  fair  catches.     A  careful  examination  of 
records  shows  that  summer  storms  in  Bering  Sea  are  local  and  do  not  necessari^E~~_ 
interrupt  hunting  over  the  entire  sealing  area. 

Table  showing  number  of  dayt  during  months  of  August  and  September,  1894,  when  pelagic  sealing  was  ir    ^ 
ried  on  in  Bering  Sea,  as  indicated  by  log  entries  of  a  majority  of  the  vessels  of  the  sealing  fleet.^ 


1804. 


Aug.    1 

3 
4 
5 
6 
7 
8 
9 
lU 

11 

12 
13 
14 
15 
18 
17 
IK 

19 

ao 

22 
23 
24 
25 
20 
27 
28 


Sept. 


Vemiela. 


Mascot,  BoroaliA,  Earle.  FAvorit«,  Rich,  Minnie,  EtU,  and  Beatrice. 

Mascot,  Thereno,  Etta,  Trinmph,  Sapphire,  Moore,  and  Katherine. 

Maaoot.  San  Jone,  Borealia.  Karle,  Favorite,  Rich,  Thereae,  Minnie,  Etta,  Columbia,  Beatrice,  and  Fawn. 

Jose,  Borealis,  Earle.  Favorite,  Kich.  Therese,  Minnie,  Etta,  Columbia,  Beatrioe,  Fawn,  and  L.  Olaen.  , 

Jose,  Borealia,  Favorite,  Rich,  Erland.  Minnie,  Etta.  C«>lnmbia,  Beatrice,  and  Fawn. 

Jose,  Ellen,  Earle,  Kich.  Kilmenv.  Thereat^,  Deeahka,  Erland,  Minnie,  Btta,  CoinmbiA,  Fawn,  and  L.  Olsen. 

Ellon,  Borealia,  Earlo,  Favorite,  Therese,  Deeahka,  Minnie,  Etta,  Columbia,  Beatrice,  Fawn,  and  L.  Olsen. 

Jose,  Borealia,  Ellen,  Favorite,  Kilmojiy,  Therese,  De<>ahks.  Erland,  Minnie,  Columbia,  and  Beatrice. 

Mascot,  Borealis,  Kilnieu v,  Deeahks.  Columbia,  Beatrice,  Fawn,  and  Johnaon. 

Jose,  Borualis.  Ellen,  Earle,  Mascot,  Favorite,  Kich,  Kilmeny,  Deeahka,  Minnie,  Columbia,  Beatrice,  Fawn,  Ja 

son,  and  L.  Olsen. 
Jose,  Borealis,  Ellen,  Favorite,  Kilmenj-,  Thon^ye.  Deeahks,  Minnie,  Etta,  Sparka,  Beatrice,  Fawn,  Johnaon,  a 

OlHen. 

Joee,  Borealia,  Kich,  Kilmeny,  Erland,  Minnie,  Beatrice,  and  Johnson. 
Rosie  Olsen,  Jane  Grey,  Arieti8,  Vera,  Sapphire,  and  Aurora. 
Borealia  and  Deeahks. 

Borealis,  Favorite,  Grey,  Kich.  D«'ealikH,  Minnie,  Beatrice,  Algar,  Johnson,  and  Sparks. 
R.  Oliien,  Kich.  Deeahks,  Erland,  Minnie,  and  Fawn. 
R.  Olsi^u,  Grey,  Kilmenv,  Minnie,  Columbia, and  Bftatrico. 
Borealis,  K.  Olsen,  Earle,  Favorite,  Grey,  Rich,  Kilmeny,  Deeahks,  Erland,  Minnie.  Etta,  Beatrice,  HeiirieUr  ^ 

Algar,  Fawn,  Johnson,  and  Sparks. 
Favorite,  Rich,  Kilmeny,  Deeahks,  Minnie.  Etta,  Columbia,  Henrietta,  Beatrice,  Algar,  Johnson,  and  Sparkn. 
Kilmeny. 

Ellen,  R.  Olsen,  Earle.  Favorite,  Qr<\v,  Kilmeny,  Deeahks,  Erbind,  Minnie,  Etta,  Algar,  and  Fawn. 
Favorite,  Rich,  Kilmeny.  There.<4e,  Deeahks,  Minnie,  Etta,  Columbia,  Beatrice,  Algar,  Fawn,  Johnson,  and  Spar0  " 
Favorite,  Rich,  Kilmeny.  Tlieres4\  Deeahks,  Minnie,  Etta,  Columbia,  Henrietta,  Algar,  Johnaon,  and  Sparka. 
Rich,  Kilmeny.  Erland,  Minnie,  Beatrice,  and  Sparks. 
Grey,  Rich,  Kilmeny,  Deeahks,  Minnie,  and  Etta. 

Grey,  Rich,  Kilmeny,  Tiieroae,  Deeahks,  Erland,  Minnie,  Etta,  Beatrice,  AUmr,  Fawn,  and  Johnaon. 
Grey,  Kich.  Ivilnieny,  Therese,  Deeahks,  Erland,  Minnie,  Etta,  Columbia,  Henrietta,  Beatrice,  AJgar,  Fp.wn.Jol^^ 

son,  and  Sparks. 
Grey,  Kieh,  Kilmeny,  Therese.  Deeahks,  Erland,  Minnie,  Etta,  Columbia,  Henrietta,  Beatrioe,  Algar,  Fawn,  Jok — ^ 

Hon,  and  Sparks. 
Grey,  Kich,  Kilmeny,  ThureHe,  IH^euhkH,  Erland,  Minnie,  Etta,  Henrietta,    Beatrice,  Algar,  Fawn,  Johnnun.a^^ 

Sparks, 
(irey,  Kitrh,  Kilmeny,  IhM^ahkH,  Krland,  Minnie,  Etta.  Culnnibia,  Beatrice,  Henrietta,  Algar,  Fawn,  Johnson,  aE»<^ 

Sparks 
(iir«\v,  Ivich,  Kilmeny,  Tber«'He,  lHH'ahk»t,  Krland,  Minnie,  Columbia,  Etta,  Beatrice.',  HonriettA.  Algar,  Fawn,  Johfl" 

Hoin,  and  Siiarks 
Grey,  Kich,  Kilmeny,  Therese,  I)*«ahkH,  Krlaind,  Minnie,  Etta,  Columbia,  Beatrice,  Henrietta,  Algar,  Fawn.  John- 
son and  Si>ark«. 
ThenrMfi,  Coliinihi.a,  and  Katherine. 
Triumph,  Sapj>hire,  BorealiH,  Ainoko,  and  Kate. 

Kich, (!olimibia,  Beatri<e,  Henrietta,  Algar,  Fawn,  Johnson, and  Sparks. 
Jteatriee,  Henrietta,  Fawn,  and  Sparks. 

Erland.  Henriett-a.  Al^ar.  Fawn,  Etta,  Doc«ahks,  and  Johnson. 
Beatrice.  Krland,  Etta,  DeeahkM,  Johnson,  and  ThercHe. 
Columbia,  Beatrice,  Fawn,  Etta,  Deeahks,  Johnson,  and  Therese. 
Columbia,  Beotrice.  Erland,  Fawn,  Deeahks,  and  Therese. 
Sapphire  and  San  Jose. 
Erland,  Fawn.  DeeahkM.  and  Miincot. 
Columbia,  Heatrice,  Fawn.  I)e(>aiiks,  and  Johnson, 
lieatrice,  Erland,  Fawn,  and  Dt^eahks. 
lieatrice,  Erland,  Fawn,  Deeahks,  and  Johnson. 
B«'atrice,  Etta,  Kate,  Sauey  Lass,  ami  Beatrice. 
B4!atri(!e,  Ettii,  Slielhy,  Aiiioko,  and  Beatrice. 
Heatrice,  Ktta,  Venture,  Saucy  Lass,  and  Beatrice. 
Etta,  Shelby.  Beatrice,  Sa]>phire,  and  Konie  Olsen. 
Etta,  Shelby,  and  Kosie  Olsen. 
FAUi. 


t 


■  Senate  Doc.  157,  Part  II,  Fil'ty-f'ourtli  Congress,  first  session,  pp.  48-50. 
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I1M0  thowing  nmmber  of  days  during  months  of  August  and  September,  1896,  when  pelagic  sealing  was 
mnisd  on  in  Bering  Sea,  as  indicated  by  log  entries  of  a  majority  of  the  vessels  of  the  sealing  flestj 

UK.  Vessels. 


If.  1    Rattler,  Msad  S.,  M.  M.  Morrill,  Rnterprise,  Vera,  Victoria,  Triumph,  G.  W.  Frescoit,  Columbia,  Deeahks,  J.  G. 
Swan,  Berins  Sea,  Stella  Erland,  J.  Kpplnger,  Herman,  ami  Dora  Siewerd. 
S    Battler,  Maud  8..  Enterprise.  Vera,  Victoria,  Triumph,  G.  W.  Prescott,  Ck)lumbia,  Deeahks,  WilUrd  Ainswortb, 
J.  G.  Swan,  Bering  Sea,  Stella  Erland,  J.  Eppinger,  Herman,  and  Dora  Siewerd. 

3  Maud  S.,  Enterprise.  Vera,  Victoria,  Triumph,  Columbia,  J.  G.  Swan,  Berini;  Sea,  Stella  Erland,  Alton,  and  Dora 

Siewerd. 

4  Rattler.  Maud  S.,  M.  M.  Morrill,  Enterprise,  Vera,  Victoria,  Triumph,  Columbia.  Deeahks,  AlUe  Algar,  Willard 

Ainsworth,  J.  G.  Swan.  Bering  Sea,  Stella  Erland,  J.  Eppinger,  ana  Dora  Siewerd. 

5  Borealis,  M.  M.  Morrill,  Victoria,  Triumph,  Columbia.  Deeahks,  Allie  Alj^ar,  and  Stella  Erland. 
«    Bering  Sea. 

7  Maod  S.,  Borealis,  Vera,  and  Deeahks. 

8  Maud  S.,  Victoria,  Columbia,  Deeahks,  J.  G.  Swan,  Bering  Sea.  Stella  Erland,  Louisa,  and  Rattler. 

9.  Maud  S.,  Borealis,  M.  M.  Morrill,  Enterprise,  Vera,  Victoria,  Triumph,  Deeahks,  Wilknl  Ainsworth,  J.  G.  Swan, 
Bering  Sea,  Stella  Erland,  E.  E.  Webster,  Bonanza,  J.  Eppinfcer.  Rattl«r,  and  Dora  Siewerd. 

10  '  Hand  S.,  M.  M.  Morrill,  Enterprise,  Vera.  Victoria.  Triumph.  G.  W.  Prescott,  Columbia.  Deeahks,  Willard  Ains- 
;     worth,  J.  G.  Swan,  Bering  Sea,  Stella  Erland,  Louisa,  E.  E.  Webster,  Alton,  Bonanza,  J.  Eppinger,  and  Therese. 

11  Hand  8..  Enterprise,  Vera,  Victoria,  Triumph,  G.  W,  Prescott,  Columbia,  Deeahks.  Allie  Algar,  M.  M.  Morrill, 

Willard  Ainsworth,  J.  G.  Swan,  Bering  Sea,  Stella  Erland,  Louisa,  E.  E.  Webster,  Alton,  J.  Eppinger,  and 
Therese. 

12  Mand  S.,  Vera.  Victoria,  Triumph,  G.  W.  Prescott,  Columbia.  Deeahks,  Allie  Algar,  M.  M.  Morrill,  Willard  Ains- 
I    worth,  J.  G.  Swan,  Bering  Sea,  Stella  Erland,  Louisa,  E.  E.  Webster,  Alton,  Bonanza,  J.  Eppinger,  and  Therese. 

13  Trioroph. 

14  Victoria,  Triumph,  Deeahks,  M.  M.  Morrill,  Willard  Ainsworth,  J.  G.  Swan,  Louisa.  Alton,  Bonanza,  J.  Eppinger, 

Theresa.  Rattier,  Herman,  and  Dora  Siewerd. 

15  Victoria,  Triumph,  G.  W.  Prescott,  Columbia,  Deeahks,  Allie  Algar,  M.  M.  Morrill,  Willard  Ainswortb.  J.  G.  Swan, 

Bering  Sea,  Stella  Erland,  Louisa,  E.  E.  Webster,  Alton,  Bonanza,  J.  Eppinger,  Therese,  Rattler,  and  Herman. 
1€    Louisa,  J.  Eppinger,  and  Dora  Siewerd. 
17    Vktoria,  Triumph,  G.  W.  Prescott^  Columbia,  Dtnsahks,  Allie  Alger,  M.  M.  Morrill.  WUhurd  Ainswortb,  J.  G. 

Swan,  Stella  Erland,  Louisa,  E.  E.  Webster.  Alton,  Bonanza.  J.  Eppinger,  Therese.  Rattler,  and  Herman. 
U   Triumph,  G.  W.  Prescott,  Deeahks,  Louisa,  £.  E.  Webster,  Alton,  «l .  Eppinger,  Therese,  Rattler.  Herman,  and  Dora 

Siewerd. 

19  Victoria.  Triumph,  G.  W.  Prescott,  Columbia,  Willanl  Ainsworth,  J.  G.  Swan,  Stella  Erland,  Louisa,  J.  Eppinger. 

Therese.  Herman,  and  Dora  Siewenl. 

20  Victoria,  Triumph,  G.  W.  Prescott,  Columbia,  Deeahks,  Allie  Alger,  M.  M.  Morrill,  Willard  A  insworth,  J.  G.  Swan, 

Bering  Sea,  Stella  Erland,  Louisa,  E.  E.  Webster,  Alton,  Bonanza.  J.  Eppinger,  Therese,  Rattler,  and  Herman. 

21  Columbia,  Deeahks,  G.  W.  Prescott,  Allie  Alger,  M.  M.  MorriU,  Williard  Ainsworth.  J.  G.  Swan,  Bering  Sea,  Stella, 

Erland,  Louisa,  E.  E.  Webster,  Alton,  Bonanza,  J.  Eppinger.  Therese,  Rattler,  Herman,  and  Dora  Seiwerd. 

6  G.  W.  Preecott,  M.  M.  Morrill  Willard  Ainsworth,  J.  G.  Swan,  Boring  Sea,  Stella  Erland,  Louisa,  E.  E.  Webster, 

Alton,  Bonanza,  J.  Eppinger,  Therese,  Rattler,  Herman,  and  Dora  Siewerd. 
^    Bering  Sea,  Stella  Erland.  Louisa,  Therese.  and  Herman. 
24    Columbia.  G.  W.  Prescott,  Allie  Algar,  M.  M.  Morrill,  Willard  Ainsworth,  Stella  Erhmd,  E.  E.  Webster.  Alton.  J. 

Eppinger,  Rattler,  and  Dora  Siewerd. 


25  Allie  Algar,  Louisa,  J.  Eppingi^r,  Therese.  Rattler,  and  Hemiau. 

26  Allie  Algar.  Columbia,  M.  M.Morrill.  J.  G.  Swan,  Bering  Sea,  Louisa,  K.  E.  Webster,  Alton,  J.  Eppinger,  Therese, 
I     Rattler.  Herman,  and  Dora  Siewerd. 

27  Deeahks,  G.  W.  Prescott,  Allie  Algar,  Columbia,  M.  M.  Morrill.  Willard  Ainsworth.  J.  G.  Swan.  Bering  Sea,  Stella 

Erland,  Louisa.  R.  R.  Webster,  Alton.  Bonanza,  J.  Eppinger.  Therese.  Rattler,  Herman,  and  Dora  Siewerd. 

28  D(«ahka,  G.  W.  Prescott,  Allie  Algar.  Columbia,  M.  M.  Morrill,  WiUard  Ainsworth,  J.  G.  Swan,  Bering  Sea,  Stella 

Erland,  Louisa,  E.  £.  Webster,  Alton,  Bonanza,  J.  Eppinger.  Therese,  Rattler,  Herman,  and  Dora  Siewerd. 

29  Bonanza. 

30  Deeahks  and  G.  W.  Prescott. 

31  Deeahks,  G.  W.  Prescott,  Columbia,  J.  G.  Swan.  lioring  Sea.  Alton,  Bonanza,  Herman,  and  Dora  Siewerd. 

1  Deeahks,  G.  W.  Prescott.  Columbia.  M.  M.  Morrill.  Willard  Ainsworth,  J.  G.  Swan,  Bering  Sea,  I^ouisa,  E.  E.  Web- 

ster, Alton,  Bonanza,  J.  Eppinger,  Therese,  Rattler,  Herman,  and  Dora  Siewerd. 

2  I  Deeahks,  G.  W.  Prescott.  Columbia,  M.  M.  Morrill,  J.  G.  Swan,  Bering  Sea,  Stella  Erland,  Louisa,  Alton,  Bonanza, 
I     J.  Eppinger,  Therese,  Rattler,  Herman,  and  Dora  Siewerd. 

3  I  O.  W.  Presoott,  Allie  Algar,  Columbia,  Bering  Sea,  and  Louisa. 

4  J.  G.  Swan  and  Bering  Sea. 

•    TbeiDse  and  Rattler. 

7  !  Deeahks,  Columbia,  M.  M.  Morrill,  Bering  Sea,  Stella  Erland.  Bonanza,  and  Dora  Siewerd. 

8  Deeahks.  G.  W.Prescott,  Columbia,  M.  M.  Murrill,  Willard  Ainsworth,  Bering  Sea,  Louisa,  E.  E.  Webster,  Bonanza, 
•T.  Eppinfier.  Therese.  Rattler.  Herman,  and  Dora  Siewerd. 

Deeahks.  G.  W.  Presoott,  Columbia,  M.M.  Morrill,  WiUard  Ainsworth,  Bering  Sea,  Stella  Erland,  Louisa,  Bonanza, 

J.  Eppinger,  Therese,  Rattler,  Herman,  and  Dora  Siewerd. 
DeeahlLs,  G.  W.  Prescott,  Columbia,  M.  M.  Morrill,  J.  G.  Swan,  Boring  Sea,  Stella  Erland.  Louisa,  Bonanza,  Rattler, 

and  Dora  Siewerd. 
Deeahks,  Columbia,  and  Bonanza. 
G.  W.  Preecott. 
Bering  Sea,  Louisa,  and  Herman. 

DeeahkH,  Bering  Sea,  Stella  Erland.  J.  Eppinger,  Rattler  and  Dora  Siewerd. 
Colombia,  Bering  Sea,  and  Stella  Erland, 

Coliunbia.  Louina,  and  Rattler. 

Stell*  Erland,  Rattler,  and  Dora  Siewenl. 

Bering  Sea. 


1  Senate  Doc.  157,  Part  II,  Fifty-fourth  Congress,  first  session,  pp.  48-50. 
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Table  akowing  number  of  daye  during  eeas&n  of  1896  when  pelagic  sealing  woe  carried  on  in 
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PELAGIC    SEALINa 


Outlie  Nurtbwestcoiist  scaling  gri>uml8  HL^aliii^:  begins  laUi  in  Deccmbtu"  ami  e»d8 
\aftl  of  April.  Very  lew  vessels  arc  actively  engagecl  luKil  Kobruary.  As  soon 
t\na vessels  are  on  the  gioiiud, sealing  goes  on  more  or  leas  regularly  until  the  close 
i,f  i\i»i ifi^asou.  Tiie  great  oxt^jnt  ot  this  liuuting  ground  penults  of  seals  being  taken 
aloug  s^uie  portions  of  their  migrating  loiit-e  vvbeii  tLe  weatber  does  not  permit  of 
.tbeir  being  taken  on  otbers,  Tbo  ibllowing  tables  show  tbe  days  when  seals  were 
bkeii  aL>ijg  the  Northwest  eoast  during  the  seasons  of  18U5,  lH9<i, ami  1807,  The 
licst  ?w^nling  is  off  the  coast  of  (Jablbrnia,  where  it  is  commenced  by  two  or  three 
meric2»ii  and  Canadian  vessels  late  in  December,  some  of  these  vessels  proceeding 
the  JjinHU  coast  in  January.  During  January  and  February  other  vessels  clear  for 
llhe  ssealtiig  grounds^  but  the  tleet,  as  a  whole,  is  not  actively  engaged  until  March  and 
|iril,  when  the  bulk  of  the  catch  is  taken.  In  181)0  most  of  the  Canadian  fleet 
from  Victoria  late  in  January,  eight  vessels  not  clearing  until  late  in  February, 
seals  were  taken  by  <'auadian  vessels  until  February  24  of  that  year.  Vessels 
ing  from  ports  in  Puget  Sonnd  in  Jannary,  1800,  difl  not  commence  sealing  until 
Ifter  the  middle  of  February,  and  three  of  the  Paget  Sound  vessels  did  not  clear 
Uitilsome  time  in  March. 

From  an  examination  of  the  table  for  1800  showing  the  number  of  days  from 
iauaary  10  to  April  W  when  pelagic  sealing  wiiH  carried  on  by  the  Canadian  and 
tuerictin  ve«.seh^  off  the  Northwest  coast,  it  appears  that  seals  were  taken  e\'ery  tbiy 
iriug  the  month  of  April,  and  every  day  but  four  during  the  month  of  Marrlj.  From 
hnnary  10  t4>  February  28  there  were  17  days  when  seals  were  not  taken,  but  many 
Sssels  had  not  yet  cleared,  while  those  already  cleared  were  making  up  their  crews 
I  Indian  villages  along  the  coast. 

The  vessel  making  the  longest  cruise  on  the  Northwest  sealing  ground  w^as  the 
^J^m^eTj  which  began  sealing  off  the  coast  of  California  on  December  17  (1895), 
ok  the  last  seals  for  the  season  off  the  coast  of  Washington  on  April  21.  During 
Lis  time  seals  were  taken  on  00  days  or  a  little  over  half  of  the  whole  number  of  days 
the  cruise.  A  similar  table  for  the  season  of  1805  shows  that  there  were  3  days  in 
pril  and  1  in  March  when  seals  were  not  taken. 

In  1897  alxmt  a  third  of  the  tleet  was  engaged  in  January;  by  the  end  of 
ibmary  more  than  lialf  the  Canadian  ami  American  vessels  were  sealing,  the 
Itire  fleet  not  being  at  work  as  a  whole  until  March  and  April  Late  in  December 
8W)  110  seals  were  taken  by  4  Canadian  and  2  American  vessels  off  the  coast  of 
Ufornia.  In  1807  seals  were  taken  by  many  vessels  with  more  or  less  regularity 
ruaghout  the  season. 
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Table  showing  uumber  of  day  in  monihB  of  February,  March,  and  April,  1896,  when  pelagic  i 

carried  on  off  the  Northwest  coast. 
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TkhU  9h4P*^^^9  i»«M^^  of  dayft  in  months  of  February,  March,  and  Jpril,  1895,  when  pelagic  sealing  was 
*  carried  on  off  Ihe  Nor1hwe$i  coast — CoDtiDued. 


^'f  ihoiciny  number  of  days  during  January,  February ^  March,  and  April,  1S96,  when  pelagic  sealing  was 

carried  on  off  the  Northtcest  coast, 

[  X  —  Datea  when  Heals  were  taken .    O  —  Dates  of  clearance.] 


Canadian  vessels— 23. 

American  vessels— 11. 
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THE   FUR   SEALS   OP   THE   PRIBILOF   ISLANDS. 


Table  siunping  number  of  dayn  during  January,  February ,  March,  and  April,  1S9G,  when  % 
carried  on  off  the  NorihweHt  coatit— Continued. 
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An  examination  of  the  records  of  ten  vessels  sealing  ofif  the  Japan  coast. in  1896 
hows  that  there  were  bat  six  days  between  March  14  and  June  30  when  seals  were 
lot  taken,  less  than  half  the  records  being  at  hand. 

Wethmcing  numhgr  of  days  during  the  monthB  of  March,  April,  May,  and  June,  1896,  when  pelagic  eealing 
was  carried  on  off  the  coast  of  Japan. 
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NDewbere.  The  industry  is  undoubtedly  responsible  for  the  great  reduction  that  has 
ftken  place  in  the  American  and  Asiatic  seal  herds,  and  is  rapidly  declining.  The 
istory  of  all  seal  fisheries,  except  where  the  seals  breed  in  well-protected  localities 
nd  are  killed  under  govemiuent  supervision,  has  been  a  history  of  wasted  resources. 
Jnrestricted  fur  sealing  in  other  parts  of  the  world  has,  during  the  past  century, 
esnlted  in  the  ruin  of  all  the  great  seal  rookeries  of  the  Antarctic. 

About  the  close  of  the  last  century  a  traiBc  sprang  up  in  the  skins  of  fur  seals, 
ffld  as  a  result  of  the  many  voyages  made  to  the  Antarctic  regions  enormous  numbers 
if  far  seals  were  taken.  These  were  not,  however,  procured  at  sea  by  the  ordinary 
methods  of  pelagic  sealing,  but  were  taken  from  the  rookeries  on  which  they  bred. 
By  1830  the  supply  of  Air  seals  in  the  southern  seas  was  nearly  exhausted.  No 
Incrimination  was  made  in  the  character  of  the  seals  taken,  whether  males  or  females. 
The  markets  were  frequently  glutted  and  much  of  the  catch  wasted.  In  many  parts 
of  the  Antarctic  remnants  of^these  seal  herds  still  linger  about  their  ancient  breeding 
places,  and  new  rookeries  could  doubtless  be  established  by  their  protection  against 
indiscriminate  sealing. 

In  pelagic  sealing  no  selections  can  be  made;  males  and  females  must  be  taken 
indiscriminately.  So  long  as  indiscriminate  sealing  continues  the  restoration  of  the 
seal  fisheries  to  their  former  importance  will  be  impossible.  American  citizens  are  no 
longer  permitted  to  engage  in  it,  and  no  portion  of  the  pelagic  catch  can  be  imported 
in  any  form  into  the  United  States.  The  American  and  Russian  seal  islands  have 
already  been  rendered  nearly  valueless  by  reason  of  pelagic  sealing,  and  the  industry 
itself  is  greatly  diminished  in  consequence  of  the  scarcity  of  seals.  It  is  almost  as 
raiddal  as  the  indiscriminate  raiding  of  seal  rookeries. 

The  value  of  the  seal  skin  procured  in  pelagic  sealing  does  not  average  more  than 
one-third  that  of  the  skin  taken  on  land.  The  land  catch,  made  under  the  supervision 
of  the  American  and  Kussian  Governments,  consists  of  the  skins  of  3-year-old  males 
taken  when  they  are  in  best  condition,  and  constitutes  a  single  grade  of  the  best 
(pality.  The  pelagic  catch  is  obtained  in  season  and  out  of  season.  It  consists  of 
young  and  old,  male  and  female,  with  all  skins  more  or  less  damaged  by  shooting  or 
spearing.  It  must,  therefore,  be  divided  into  several  grades,  most  of  them  of  poor 
quality. 

Pelagic  sealing  is  not  only  responsible  for  the  destruction  of  large  numbers  ot 
idult  female  seals,  but  equal  numbers  of  young  seals  have  died  of  starvation  on  the 
Nil  islands  in  consequence  of  the  loss  of  their  mothers. 

THE  LOO-BOOK  RECORDS  OF  THE  SEALING  FLEET. 

Many  of  the  difficulties  in  the  way  of  solving  problems  connected  with  the  life 
Ustory  of  the  fur  seal  have  been  due  to  the  fact  that  the  animal  is  absent  from  its 
idandhome  in  Bering  Sea  for  about  half  the  year,  migrating  thousands  of  miles  into 
the  Pacific  Ocean.  Investigations  of  seal  life  at  sea,  especially  in  the  vicinity  of 
*•  Pribilof  Islands,  have  been  undertaken  several  times  by  means  of  Government 
^ttselg,  and  the  work  accomplished  has  not  been  without  important  results,  but 
nAnnation  regarding  the  seaPs  migration  has  been  derived  chiefly  from  the  log-book 
wcords  of  the  sealing  fleet.  The  gradual  extension  of  pelagic  sealing  by  vessels 
from  Bering  Sea,  where  it  originated  in  1880,  over  all  parts  of  the  Pacific  Ocean 
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frequented  by  fur  seals,  made  snch  records  important,  and  a  large  n  amber  of  them 
have  recently  been  gathered  together. 

These  records,  based  on  actnal  captures  of  hundreds  of  thousands  of  seals  at  all 
seasons  of  the  year  throughout  the  fur-seals  range,  include  at  the  present  time  the 
log  books  of  123  dififerent  vessels  sealing  at  various  times  during  a  x>eriod  extending 
over  fourteen  years. 

It  appears  from  a  study  of  the  records  of  the  sealing  fleet  that  the  American 
herd,  as  a  body,  follows  the  continental  outlines  in  its  lingering  northward  migration. 
As  the  seals  do  not  leave  the  summer  habitat  until  November,  and  make  their  first 
coastwise  appearance  far  to  the  southward  in  December  and  January,  there  is  good 
resison  for  supposing  that  the  southward  movement  is  well  offshore  and  very  rapid. 

From  the  limited  references  in  the  log-book  records  to  the  diflerent  classes  ol 
seals  taken  on  each  of  the  American  hunting  grounds,  the  indications  are  that  the 
adult  females  migrate  farthest — to  the  Santa  Barbara  Islands — the  younger  classes 
reaching  the  coast  a  little  farther  to  the  northward — on  the  Vancouver  gromid- 
while  the  adult  males  are  seldom  taken  south  of  the  Fairweather  ground.  Tbe 
schooner  Penelope^  in  a  catch  of  215  seals  taken  south  of  San  Francisco  in  1896, 
reported  only  8  males.  A  catch  of  1,2G6  seals  made  in  1897  south  of  San  Francisco 
by  the  schooners  Eppinger  and  fjouisa  i>.  contained  only  72  males.  Young  seals  6  or 
7  months  old  appear  in  large  numbers  along  the  coasts  of  Oregon  and  Washington. 
Yearlings  of  l>oth  sexes  are  reported  to  linger  in  small  bands  far  offshore  in  Jane  and 
July,  but  sealers  do  not  spend  much  time  in  hunting  them,  as  their  market  value  is 
small. 

On  the  flapan  coast  there  appears  to  be  a  larger  proportion  of  mediain-sized 
males  among  the  ad  nit  females  than  on  any  other  Pacific  hunting  ground. 

In  Bering  Sea,  as  is  well  known,  the  adult  females  taken  by  the  sealing  fleet 
outnumber  all  other  classes  of  seals  combined. 

The  latitude  and  longitude  of  the  daily  sealing  operations  of  all  these  vessels 
have  l>een  platted  on  the  accompanying  map,  and,  each  month's  sealing  being 
indicated  distinctively,  the  map  may  be  considered  as  representing  our  present 
knowledge  of  the  seasonal  movement  of  the  American  and  Asiatic  seal  herds,  as  well 
as  outlining  the  hunting  grounds  of  the  pelagic  sealing  fleet. 

List  of  the  1og-bof)k  records  used  in  the  preparation  of  the  map  showing  the  migration  and  distribution  of  t^e 

fur  Mtal, 

All  United  StatoH  oflicial  data  (Asiatic  and  American  coasts),  181U  to  1897,  statistical  tables, 

fur-seal  cat<*h,  Treasury  Department 85,9^ 

Canadian  official  data  (award  area  only),  1814  to  1897,  department  of  marine  and  tisheries, 

Ottawa 142,009 

Canjulian  official  data  (Asiatic,  in  part),  1893,  department  of  marine  and  tisheries,  Ottawa ...     21,065 
MiflcellaneouH  Canadian  and  United  StateH  data  (Senate  Doc.  157,  Part  II,  pp.  50-55),  1883  to 

1893 21,8T? 

MiHeellaneous  Canadian  data  (Fur-Seal  Arbitration,  vol.  8,  pp.  81&-843),  1892 15, 875 

Miscellaneous  Cana<lian  and  United  States  data  (anpublishe<l;  collected  by  C.  H.  Townsend), 

l886tol89ri 14,828 

MiscellaneouH  Japanese  data  (unpubliHhed ;  collected  by  L.  Stejnej^r),  1894  to  1897 3,084 


Total   304,713 


PELAGIC    SEALING. 
List  of  hiikerU)  unpublishtd  pelagio-Bealing  records  collected  by  C.  H,  Toionsend, 
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Year. 

Range. 

1886 

Yutderbllt 

Northwest  coast  and  Bering  Sea. 

Do. 
Northwest  coast. 

Northwest  coast  and  Commander  Islands. 
Northwest  coast  and  Bering  Sea. 
Japan  coast 

Do. 

Do. 
Northwest  coast  and  Commaudt^r  Islands. 
Japan  coast 

Do. 

Do. 
Japan  coast  and  Kuril  Islands. 
Japan  coast 

Do. 
Japan  coast  and  Kuril  Islands. 
Japan  coast 

Do. 

Da 

18«7___„ 

AlATAIMlAr.                _      

1888 SftiiJfMift--- - 

1801 

Alton 

1882 

Sophia  SatherUnd 

1882 

Bowhead 

1803 

do 

1898        

Alton 

1893 

Therese 

1884 

Bowhead 

1884 

Therese 

1884 

Anna  Matilda 

1884 

Alexander*.  T,  ,-„^^r-,,T--T 

1884 

Jane  Gray 

1886 

M.  M.  Morrill 

1886 

Bronda 

1886 

Mascot          

1886 

Golden  Fleece .............. 

1886 

AUial.  Algar 

Miscellaneous  log-book  records  of  sealing  vessele  collected  by  C,  H,  Townsend, 

SCHOONER  VANDERBILT. 

Northwest  coast  and  Bering  Sea.    From  private  log  of  John  T.  Ford. 


im. 

LatN. 

Ixmg.W. 

o        / 

Seals. 

1886. 

LatN. 

Long.  W. 

Seals. 

1886. 

LatN. 

Long 

.W. 

Seals. 

O           ' 

o        / 

O          / 

O          ' 

o 

, 

»y   17 

38    20 

125    40 

20 

July   11 

58    05 

173    42 

4 

Aug.    5 

54    43 

167 

20 

13 

23 

38    40 

126    42 

2 

12 

56    40 

171     10 

30 

7 

54    56 

167 

33 

3 

24 

40 

128    20 

3 

13 

56    10 

170    25 

36 

8 

55    03 

167 

44 

6 

26 

40    10 

128    54 

21 

14 

56 

171     05 

9 

0 

55    47 

167 

23 

46 

M    10 

55    10 

168    41 

1 

16 

56    10 

170    57 

14  ! 

10 

55    10 

168 

34 

38 

11 

55    30 

170 

1 

17 

56    14 

171     03 

64 

11 

55    30 

168 

40 

3 

20 

55    40 

170    25 

16 

18 

55    67 

170    45 

2 

13 

55 

168 

09 

1 

21 

54    56 

160    57 

21 

20 

55    43 

172    20 

3 

15 

54    33 

168 

25 

13 

23 

54    58 

160    43 

32 

21 

55    37 

172    43 

38 

16 

54    43 

168 

24 

9 

25 

54    37 

168    37 

3 

22 

55    43 

171     57 

73 

19 

55    03 

168 

53 

125 

36 

50    16 

160    42 

4 

24 

55    23 

171     05 

31 

21 

54    57 

168 

24 

48 

27 

55    47 

170    10 

2 

25 

54    58 

170    54 

20 

23 

54    44 

167 

54 

56 

2B 

55    57 

171    20 

48 

28 

54    57 

170    43 

90 

24 

54    40 

167 

33 

14 

30 

55    48 

171     48 

4 

29 

54    27 

160    23 

57 

26 

65    27 

166 

47 

1 

ily     1 

56    20 

172    05 

68 

30 

54    15 

168    37 

10 

20 

55    37 

166 

37 

92 

2 
3 

56    33 

56  45 

57  05 

173    20 

172  54 

173  08 

22 

81 

54    37 

164    56 

4 

Aug.    1 

54    30 
54    53 

167    60 
166    57 

53 
71 

Total. 

1,425 

7 

10 

57    32 

173    25 

' 

3 

54    37 

166    43 

41 

Miscellaneous  notes  from  this  log  are  follows: 

Schooner  Vanderbilt,  1886  {sealing).  Captain  Mayer, 

Wt  San  Francisco  March  26.  One  hundred  and  twenty  seals  taken  by  April  21 ;  90  of  these  taken  on 
binks  off  Point  Arenas ;  remaining  20  taken  near  Cape  Perpetua. 

^|nl  5J. — One  Beal. 

ifnl  ]$$.— Salmon  jumping  and  seals  seen  off  Tillamook. 

Usi§  i.— Two  seals;  saw  a  sea  lion  eating  a  rock  cod.     Off  Point  (>renTille. 

Ms§  1— Twenty-four  seals  off  Point  Grenville  35  miles. 

Mm§  J.— One  seal ;  females  here  large,  and  most  of  them  have  large  pups  in  them. 

Ifajr  ^.— Four  seals.  Almost  impossible  to  find  "sleepers."  ^  In  sight  of  4  schooner,  which  have  15 
to  20  canoes  and  boats;  sails  could  be  seen  in  any  direction.  Schooner  Granger  reported  300  seals 
in  three  days.  The  Siwash  uses  both  gun  and  spear,  and  can  get  closer  than  we  can.  He 
fiimishe«  his  own  canoe,  assistant,  and  grub,  sells  his  catch  to  the  vessel  at  a  discount,  and  pays 
one-third  for  use  of  the  schooner. 
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THE    FUB   SEALS   OP   THE   PRIBILOF   ISLANDS, 


May  0. — At  Victoria.     Schooner  Sierra,  202  Beals;  Mary  JSllen,  AiaO  seals. 

June  5, — Anchored  in  the  Pass  near  Ugumok  Island.    Paased  schooner  Thereat. 

June  6*. — First  day  in  Itering  Sea. 

June  11, — In  sight  of  St.  George  Island. 

June  j?7.— Boarde<l  by  Corwin  and  notified  not  to  hunt  in  Bering  Sea,  but  captain  producM^d  pai»en 

which  were  considered  suflicient  as  i>eniiit.     Guns  and  ammunition  of  schooner  Sierra,  Captain 

Lee,  seized  by  Corwin, 
July  10. — Saw  schooner  Black  IHamond,  with  Si  wash  crew. 

August  S, — Spoke  Mary  EHeUy  with  2,850  steals  on  board — full  catch  from  San  PranciHCo  3,550  seals. 
Auguet  11, — Spoke  Thereee,  with  1,200  seals. 

August  15.— Fifty  miles  north  of  Unalaska  Island.     Longitude,  167"^  25'  north ;  54"=^  33'  latitude. 
August  SO. — Starting  home.    About  54''  36'  latitude ;  171*^  50^  longitude.    Catoh  for  the  season :  Ufron, 

528;  Ball,  244;  Cooper,  366;  Bremond,421;  Ford,  258;  Captain  Meyer,  104.     Catoh  for  Benng  Sea: 

Ufron,  323;   Ball,  257;  Cooper,  240;  Bromond,  303;  Ford,  241;  Captain  Meyer,  81.     Riilos  used 

during  cruise. 
September  2S. — Victoria. 
September  84. — Sold  skins  at  $6.25  each. 
October  12, — San  Francisco. 

SCHOONER  ALEXANDER. 

[Northwent  cuiut  and  Bering  Ses.] 


1887. 

LatN. 

L«n« 

.w. 

SealM. 

1887. 

Lat.N. 

Lonjj 

.W. 

SeaU. 

1 

1887. 

Lal.N. 

Long.W. 

SeaU. 

Feb.   8 

o    / 

37  10 

o 
123 

30 

1 

Apr.  18 

41  35 

o 
125 

00 

9I 

Jane  13 

0 
53  45 

162 

49 

4 

10 

37  15 

123 

45 

2 

20 

43  35 

124 

57 

12  i 

18 

54  00 

162 

38 

6 

16 

37  27 

124 

10 

5 

21 

44  50 

124 

54 

16' 

19 

53  43 

163 

07 

7 

17 

37  50 

123 

45 

6 

22 

44  45 

124 

57 

29 

20 

53  27 

163 

20 

10 

26 

37  45 

123 

50 

2 

'!» 

45  48 

124 

50 

62 

22 

'G  37 

163 

10 

11 

28 

37  45 

123 

43 

3 

28 

47  58 

124 

30 

2 

24 

53  40 

102 

57 

13 

Mar.   1 

38  00 

124 

(M) 

3 

May  12 

48  10 

126 

20 

36 

26 

53  45 

162 

40 

14 

15 

38  30 

123 

57 

4 

13 

4H  30 

126 

20 

42 

27 

53  47 

163 

35 

18 

18 

38  35 

123 

47 

2 

14 

48  45 

126 

40 

47 

26 

53  59 

162 

57 

18 

23 

39  10 

124 

40 

0 

15 

48  :w 

127 

10 

58 

29 

53  37 

163 

10 

5 

28 

39  00 

134 

45 

1 

22 

51  10 

138 

20 

63 

July  12 

53  46 

163 

25 

05 

30 

39  15 

124 

47 

2 

2,3 

52  40 

148 

30 

65 

Aug.  18 

54  00 

162 

25 

86 

Anr.   3 

40  00 

124 

40 

7  1 

Junt)  7 

53  30 

163 

05 

1 

Apr.   ^3 

40  15 

41  25 

124 
124 

50 
55 

12  1 
38 

iS 

53  40 
53  50 

162 
162 

57 
47 

2 
3 

Total. 

800 

15 

Extracts  from  a  private  Uuj  kept  on  hoard  thr  Canadian  schooner  iSan  Jose  during  a  sealing  cruise  along  the 
coast«  of  California.  Oregon,  and  fVanhington  in  February f  March,  and  April,  ISSS, 


Seal8. 


188U. 


I'osition. 


Seals. 


Feb.  Westport,  35miloe  NE 

Ti     (,"ap«>  (;orcla,3r»  uiilos  NK 

8  Cape  M «iDdo<-ino,  25  mileH  K 

9  Klamath  Iliver,  20  miles  NK 

17     Otl  Albion 

25     Fort  K0H8, 30  miles  NE 

Mar.      5  I  Faralhmoa,  10  mih's  KN  E 

6  l»olnt  ReyoH,  35  milo.s  ESR 

7  '  Point  Arena, 25  miloH  NK 

9  [  Cape  Mendocino.  60  miles  N 

10  '  (x'apo  Mendocino.  40  miles  N 

14  I'mpq iia  Shoal.  20  miles  E 

15  I  Cape  rerpetna,  60  miles  E,  by  N 

16  I  Cai>o  Perpetua,  40  miles  NE 

17  ' do 

11>  '  Cape  Perpetna,  NE 

•JO     (;ape  L(K)kout,  25  miles  XNE 

•Jl      Cape  Lookout,  :}0  miles  NK 

2:{     Cape  Lookojit  (from  deck).  NNK 

24  I  Haystack  Itock,  6  miles  (Davis  2)  KNE  . . 


4 
3 

17  ' 

7 


1 
34 


Mar.  26     Lookout,  15  miles  NE 

27    do 

Apr.    2     Haystack  Rock,  15  milea  ENE 

"     Hayst-ack  Rock,  20  miles  £NK 

Haystack  Rock,  25  milea  ENE 

Haystack  Rock,  16  milea  ENE 

«  I  Tillamook  Head,  30  miles  N 

9  I  Tillamook  Head,  18  miles  NE 

10  ;  Columbia  River.  30  mileeNE 

Columbia  River,  35  milea  ENE 

Columbia  River,  40  miles  ENE 

Columbia  River,  45  miles  ENE 

Tillamook  Head,  30  miles  E.  bv  N  . . 

Tillamook  Head.  40  milea  E.  I>v  N  . . 

Columbia  River,  35  miles  NE.bv  N 

Destruction  Island,  30  miles  N£  . . . 

22  Dead  seal  gaffed  from  schooner 

23  Capo  Flattery,  40  miles  NN W 


3  I 
4 

5  I 
5  i 


21 
15 
14 
5 
4 
3 
10 
11 
8 
22 
18 


29 

1 


Total. 


PELAGIC    SEALING. 

MUoellaneout  logbook  records  of  sealing  vessels  collected  bp  C.  H.  TotriMeiMi— Continaed. 

SCHOONEK  ALTON-OEOROE  WESTER,  MASTER. 
[Northwest  oOMt  and  Comnuuider  Islands.] 


255 


18B1. 


Where  obtained. 


Off  Tillamook,  Oregon. . 
...do. 


Apr. 


M»y 


27 


Cape  Disappointment 

Sboal  water  BayJ¥ashington . 
Cbpe  Flattery  .Washington  . . . 
Gape  Beale,  British  Colombia . 

Cape  Flattery 

-     -       er  Bay. 


Shoalwater  ] 

Cape  Disappointment . 

do 

Grays  Harbor 

Cape  Disappointment 

Hoont  Edgoombe,  Alaska . . 
Mount  Furweather 

28  ! do 

29  , do 

30    do 

1-10    Mount  Fairweather  (5  poe.) . 

12-16     Pamplona  Rocks  (2  pos.) .... 

Cape  St.  Ellas  (5  pos.) 

Mount  Fairweather  (4  poe.). 


17-25 
27-31 


Seals. 


1881. 


2 

June    1 

4 

6 

8 

16 

9 

10 

21 

11 

13 

21 

14-19 

1 

lii 

'  July    15 

17-23 

17 

24 

fl9 

28-29 

U 

Aug.   4-9 

76 

10-11 

79 

! 

Where  obtained. 


Lat.N. 


57  12 

68    22 

88    22 

68    30 

58  15 

58    16 

Portlock  Bk.  (center) 

do 

Near  Kadiak  (6  pos.) 


Long.  W. 


140  67.. 

141  86.. 
141    86.. 

145  30.. 
146*  46.. 

146  46.. 


Off  Commander  Islands: 

Copper  Island,  SE.,  near  shore 

do , 

SW.  of  Bering  Island,  near  shore 

SE.  of  Copper  Island,  near  shore , 

Lat  y.  6i°  42'.  long.  E.  169^  12'  (3  days) . 
SE.  of  Copper  Islwid,  near  shore 

Total , 


Seals. 


20 
20 
4 
2 
7 
10 

2 

28 

506 

200 
288 
11 
84 
28 
45 

1,162 


SCHOONER  SOPHIA  SUTHERLAND. 
[Northwest  coast  and  Bering  Sea.] 


1892.  Lat.  N.      Long.  W. 


ICar. 


Arr. 


7  ' 

SI 

10 
11 

16  I 
18 
31  '■ 
13  I 

18 
1 
2 

9  ' 
11  I 


37    35     i    123    44 


38  42 

38  23 

38  32 

38  57 

38  43 


15 


I  124 
,  124  30 

124  40 
I  124  56 

124 


39 

40  20  :  124  56 

43  47  !  124  57 


47  48 
47  57 


50  07 


126  57 

125  56 

128  05 

128  07 

128  34 

131  48 


Seals. 


1893. 


May  12 

15 
16 
18 
20 
22 
24 
25 
26 
27  I 
28 
30 
31 
June  4 
5 


LatN. 


51 
53 
54 

55 
56 
58 
58 
58 
57 
57 
68 
58 
58 
58 
59 


Long.W. 

Seals. 

o    / 

132  57 

133  43 

184  57 

134  43 

136  42 

19 

130  40 

40 

140  40 

40 

140  34 

141  35 

142  10 

10 

142  03 

142  17 

142  43 

40 

142  33 

20 

143  30 

"' 

1892. 


LaLN. 


Long.  W. 


June  7 
9 
10 
12  I 
14 
17 
21 
22 
4 
18 
21 
a22 


July 


58  20 

59  35 
58  40 

58  34 

59  47 
68  30 
57  50 
57  45 
56  30 
56  03 
55  40 
55  35 

Total. 


143  05 

143  10 

143  20 

142  57 

142  50 

143  00 
148  43 
150  00 
104  45 
167  23 
160  34 
170  34 


Seals. 


10 
6 
8 
26 
10 
14 
6 
1 
2 
9 
2 
2 


a  Ordered  out  of  Bering  Sea. 

SCHOONER  BOWHEAD. 
[Japan  coast.] 


1892. 

•  Lat.N. 

1 

Long.E. 

SeaU. 

1   1892. 

1  tat-N. 

1 
Long.E. 

Seals. 

1892. 

LatN. 

Long.E. 

Seals. 

Apr. 

14 

1 

1   38  17 

o   / 
144  26 

37 

1  May  20 

0    ' 

41  U4 

144  28 

185 

June  14 

o    / 
41  40 

o   / 
142  10 

1 

l« 

38  88 

144  06 

16 

21 

41  15 

143  56 

26 

15 

41  47 

142  09 

1 

17 

40  26 

143  02 

1 

1      22 

41  27 

144  20 

22 

16 

40  45 

142  20 

66 

18 

,   40  35 

144  57 

21 

i      23 

i   41  15 

144  14 

23 

17 

41  40 

142  10 

6 

20 

41  20 

146  00 

41 

24 

41  24 

144  45 

2 

18 

41  40 

142  30 

26 

21 

!   40  45 

144  40 

2 

31 

41  21 

144  18 

29 

19 

41  25 

142  25 

1 

22 

1   40  30 

145  06 

31 

June  1 

41  30 

144  08 

70 

20 

41  30 

142  40 

19 

23 

1   39  47 

145  56 

13 

2 

41  30 

144  18 

2 

21 

41  45 

143  23 

1 

26 

39  27 

142  48 

1 

3 

41  38 

143  55 

28 

23 

43  12 

146  47 

2 

27 

40  41 

142  26 

36 

4 

41  00 

142  57 

12 

25 

44  80 

148  08 

29 

Umj 

6 

40  34 

142  09 

29 

5 

40  55 

143  02 

25 

28 

45  06 

150  40 

3 

7 

40  40 

142  35 

38 

6 

41  04 

142  49 

10 

July  6 

53  20 

167  24 

6 

8 

40  37 

143  05 

18 

7 

41  16 

142  57 

41 

11 

54  05 

169  12 

2 

10 

39  45 

142  66 

37  , 

8 

41  00 

142  03 

102 

12 

54  27 

169  27 

1 

13 

40  27 

143  00 

3 

9 

41  11 

142  18 

69 

14 

54  11 

168  39 

6 

15 

40  20 

142  30 

20 

10 

41  15 

141  54 

12 

15 

54  23 

169  00 

12 

16 

40  65 

144  11 

5 

11 

41  2U 

141  30  , 

73 

17 

54  30 

168  48 

1 

17 

41  05 

144  16 

36 

12 

41  16 

141  35  1 

6 

18 
29 

40  56 

41  04 

144  17 
144  29 

92 
205 

13 

41  45 

141  45 

108 

i 

Total. 

1,712 

r 


iPiir.  tt 
17 
ii 
111 
'it 

Ml 
311 

IgM. 

A 
I 

S 
7 

U 
1^ 


THE    PUR    SEAI^   OF   THE    PRIBILOP    ISLAKDS. 


fMtt^NA  I  Off -hook  recf^rdt  0/  if^Hnif  r«*f«(?l«  c^ffprNI  by  V^  H,  TotFnM$nd*-^J*mXimB^, 
»CIICH>KKH  AITKA  MATILDA. 


IS. 


47 

an   i» 
17   it 


3U    It 
39    !» 


LuDg.  W. 


m 


im  as 

124  ue 

Mi  (Ki 

ISM  lli 

I3S  m 

131  04 

m  m 

144  1^ 

145  Otn 
U4  ^ 

I    I42i  :k) 

144  Hfl 

14f»  Wl 


BeiilB, 


u  I 
u 
ft  I 

a  I 

w  I 


B«l*. 


law* 

Aur.  tl 

20 

ta 

Mjijr   4 

5 

s 

T 
It 

14 
i« 
tT 
1* 

m 
m 
u 

n 


Liikir. 


44 

41  14 

IS  13 

li  35 

41  fill 

41  4# 

41  M 

40  lU 

40  30 

10  M 
40  m 
40  && 

11  17 


Long  E. 


t4i   40 


41 
41 
41 
41 
41 


141 

141  la 
14S  ao 
Ul  11» 
HI 

141    Ml 
14a    34 
142 
14a 

UO    30 
141 
141 

141  M 
111  03 
HI  «V 
Ul  9 
in   1ft 


Hlij    97 


t 
I 

4 
ft 

0 
7 

i 

IS 

IT 
IM 
It 


LtX,  K.     hmg.^ 


41 
41 
41 
41 
41 
4*J 
43 
41 
4$ 

a 

4a 


W 

ft»  ! 

10 

14 

IK 

m 

m  I 

14    ! 
4i 

42    511 

44    3d 

41    M 

I 


liia  U 
U!  • 

IfS'  » 
l«fl  41  , 

\H  m  I 
m  G 

IH 

I  a  11 

114   M 
in   3V 

m  01 

IIA   1» 

m  II 

Hf  II 

147 


»CHrK»NKK  ALKXANDBE-tJ    UmENSBN,  MASTKk. 
|Jii|iiuit  Kiirtlf"  InlAfida.J 
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HO 
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SCHOONER  JANE  GRAY-E.  W.  FUNCKE,  MASTER. 
[Japan  coast.  ] 


1894. 

Lai.  N. 

Long.  E. 

Seals. 

1894. 

Lat 

N. 

Long.  E. 

Seals. 

1894. 

Lat.  N. 

Long.:^^ 

Mar.      4 

0      / 
37    42 

142    50 

1 

May    5 

0 
40 

29 

0       / 
142    29 

5 

June    1 

0      1 
42    05 

0       r 

142    3<^ 

6 

37    38 

142    32 

34 

6 

40 

10 

142    22 

8 

2 

42    20 

143     4^r 

Apr.      1 

36    38 

141    47 

2 

8 

40 

42 

143    06 

12 

3 

42    34 

144    2^ 

7 

40    08 

144    24 

78 

11 

41 

29 

142    03 

25 

4 

42    35 

144    3!^ 

8 

39    21 

143    32 

2 

12 

41 

30 

141    41 

50 

5 

42    44 

143    2^ 

12 

39    49 

143    37 

2 

14 

41 

28 

141    39 

20 

8 

43    32 

143    33^ 

13 

39    54 

142    45 

1 

15 

41 

32 

142    34 

2 

12 

43    02 

144  a^ 

20 

Tamada    Head,  N. 

17 

16 

41 

15 

142    42 

18 

13 

42    31 

144    8^ 

by  W.  10  mileH. 
39    23    1    142    41 

17 

40 

52 

142    53 

20 

17. 

48    20 

147    2^ 

22 

15 

18 

40 

39 

142     13 

9 

18 

43    20 

146    54^ 

23 

39    47         142    30 

58 

19 

40 

47 

141    43 

29 

19 

43     18 

146    1^ 

25 

39    51     1    142    12 

19 

20 

41 

19 

142 

24 

21 

43    25 

146    13? 

26 

Yamada  Head,  SW. 

17 

21 

41 

39 

142    18 

67 

23 

42    4ft 

146   6fm 

15  miles. 

24 

41 

29 

142    26 

53 

26 

Arrive    at    Akish^^ 

27 

39    32 

142    40 

16 

27 

41 

32 

142    10 

4 

Bay. 

28 

39    30 

143 

1 

28 

41 

46 

142     15 

34 

30 

40    26 

143    21 

12 

29 

41 

39 

142    30 

12 

ToUl -     - 

May       1 

40    23 

142    43 

2 

30 

41 

38 

142    26 

61 
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THE    FUR   SEALS   OP   THE    PRIBILOP   ISLANDS. 


MisceUaneoMS  log-hook  records  of  sealing  resseU  colUcttd  hy  C.  H.  TowuMend — Continued. 
SC.'HOONER  GOLDEN    FLEECK,  SAN   FRANCISCO— E.  W.  FUNCKE,  MASTER. 

[Japan  coast.] 


18M.     I  Lat.  N. 


lLo«ig.E.JMalea.|^^«-_  I 


mSe J  TotalJsjot 


._!.. 


18M. 


Fe- 


lAit.  N.   Long.  B.  I  MalM.  I  ^^Jj^ 


Total. ' 


Mar. 


Apr. 


M*y 


14  1 
16  I 
16 

18  I 

24 
» 
30 

4 
5 
6 
7 

9 

10, 

13 

17 

19  ' 
32  ! 

24  , 

»  I 
29 

SO 

1 
•» 

3 

7 

M 

9 
11 
12 
13 
U  • 
15 
1« 

18  ' 

»»  I 

20  ' 
21 
2:i 
24 
2!i 
•28 


37  07 

37  23 

37  38 

88  02 

39  U 


10 
18 
06 
16 
13 
03 


89 

38 

38 

38 

39 

39 

39 

39  08 

89  11 

38  36 

39  03 

39  18 

40  10 
40  14 
38  47 
38  11 
37  88 

37  40 

38  36 
38  32 

38  33 
40  37 

40  29 

41  12 

42  04 
41  53 

39  55 
41  53 
41  57 
41  49 
41  54 
41  54 
41  56 

41  55 

42  07 
42 

42  07 

42  03 

4)  57 

41  55 


141  40 
141  50 


141 
143 


142  16 

142  23 

142  20 

141  58 

142  12 

"iii'si" 

142  40 

142  25 

142  40 

142  36 

142  57 

142  37 

143  SO 
143  23 

142  16 

143  07 
142  56 
14^  38 

141  56 

142  33 
142  29 
145  2U 
145  32 
145  18 
142  30 
142  36 

141  42 

142  45 
142  40 
142  42 
142  4U 
142  4:1 

I  142  40 

'  142  43 

,  142  28 

142  50 
I  142 

'  141  55 

142  3H 

142 


39 


I 


li 


10 
2  , 


6  ' 
56 
14 

I 
54 
41  . 

5 

19  , 
1  ' 

23 

11 
4 


9  ' 
12 
I 

11  I 
3  ! 
3 

2  ' 
6  • 
2 

8 : 

ti 

.^ 

I' 

3 

1 1 
1 1 


10 . 

\\ 

12 
1 

3 

1 

!' 

7 
II  ' 


21  I 
11 

1 

4 


I 


10 

>?l 

16 

5 

3 

3 

8 

3 

13  . 
12 

1  * 

2 
27 
15 


1 
10 
11 

■1 

11  i 
5 

4 
15 

22 

3 

2 
13 
63 
25 

1 
75 
52 

6 
23 

27 
13 
tf 

28 


13 
6 


16 


70 
35 


90  ! 
65 

8  I 
30  I 


40 

16 


Jnlv 


May  31 
June  2  I 
3 

•' 

7 
9 
10 

11 

13 
15 
16 
17 
5 
6 
7 
11 
12 
20 
25 
26 
27 
29 
30 
31 
1 
5 
9 
10 
11 
12 
15 
16 
18 
22 
23 
24 
25 
27 
30 
Sept.  6 
17 


Aag. 


42 

41  42 

42  12 
42  13 
42  12 
42  12 


42 
42 


42  09 

41  44 

42  37 
42  34 
42  40 
41  30 

41  38 

42  09 

44  23 

45  02 
50  48 
57  30 
57 

57  04 

56  39 

56  54 

57  09 
57  12 
57  04 
57  22 


57 
57 


56  45 
56  58 


56 
56 


56  18 

56  14 

56  04 

55  30 
54 

46  33 
Yokohama. 

Total. 


142  41 
I  141  50 
I  141  45 
,  141  44 

141  40 

I  141  40 

141  40 

I  141  35 

i  141  39 

143  12 
'  144  32 
!  144  41 
,  144  57 
:  143  17 

144  50 
I  146  07 

148  12 

I  148  30 

159  30 

166  04 

166  03 

166  00 

165  58 

166  10 
166  10 
166  09 
165  12 
163  58 


164 
164 


164  32 

164  37 

163  50 

164  12 
164  11 

163  58 

164  04 


164  30 
163 
166 
153  51 


1     7 

8 

1     2 

'    29 

39 

27 

12 

8 

4 

i     7 

5 

2 

ii 

3 

2 

1 

8 

2 

1 

1 

1 

i 

1 

2 

3 

2 

ti. 


1 
42 

7 
37 


3 

17 

2 

10 

6 

33 

1 

2 

' 

7 

2 

3 

8 

13 

34 

5 

16 

2 

4 

2 

3 

7 

1 

10 
3 
37 

32 


1.085   V* 


NoTK.— fcjchooner,  121  ton.H;  «r«w,  19;  hunt«r8  (white),  5;  hoatH.S. 


iHOfl. 


April      1 

:( 
4 
I) 

9 
l.'i 
15 
10 
17 
19  I 
21 
22 
2H 
24  I 
28 


SCHOONKk  ALLIE  1.  AL(iAK-('.  LOCKE.  MASTER. 
(Japan  coant.] 


37  52 

37  50 
:w  28 

38  22 

39  :t9 

40  07 
40  11 
40  00 
40  00 
:{9  20 
39  br, 
:(H  51 
:\H  5:» 

:(H  48 


143  06 
I  142  20 

142  02 

I  142  50 

I  145  OH 

145  30 

I  142  47 

144  04 


144 
145 


30 

00 


142  19 

144  56 

144  51 

144  56 


Lat.  N.   Long.  E.   S«^al«. 


4 

6 

7 

2 
13 
17  I 

4 

1 

1 


55 
11 
40  , 

19  1 


1896. 


Apr.  29 
May  " 


Lat.  N.   Lon^T.  E.   SealH. 


29 

38 

51 

145 

16 

2 

38 

47 

145 

51 

'.i 

38 

58 

145 

02 

7 

39 

00 

144 

16 

8 

38 

r.6 

144 

45 

9 

38 

59 

144 

55 

10 

39 

24 

145 

31 

11 

39 

24 

145 

07 

13 

40 

36 

144 

12 

14 

40 

10 

145 

20 

15 

40 

05 

145 

30 

16 

39 

26 

145 

27 

17 

38 

51 

145 

50 

18 

39 

12 

145 

50 

19 

39 

02 

145 

52 

22 

39 

17 

145 

54 

17 

27 

61 

5 

125 

5 

3 


1896. 


Lat.  N.  '  LooK-E.  Sea 


Mav  24  ' 

39 

06 

145 

53 

25 

39 

12 

146 

06 

28 

41 

52 

142 

57 

29  1 

41 

50 

142 

57 

31 

41 

42 

142 

30 

June  6  , 

41 

30 

142 

00  1 

10 

42 

50 

148 

00 

11  i 

4:^ 

23 

147 

51 

12 

43 

24 

147 

16 

15 

44 

18 

148 

04 

16 

44 

03 

148 

06 

18 

44 

5i) 

14.S 

40 

1 

Total . 

PELAGIC    SEALING.  261 

MISCELLANEOUS  NOTES. 
fur-seal  catch  of  BRITISH  COLUMBIA  VESSELS  IN  1898. 

pelagic  catch  made  by  British  Oolumbia  vessels  from  the  American  fur-seal 
898  was  28,142  skins;  10,746  were  taken  off  the  Northwest  coast  and  17,3d6 
rSea. 


Tons. 

96 
97 
75 
75 
86 
66 
92 
51 
49 
50 
87 

9:t 

60 
69 
HO 
93 
72 
69 

93 

63 
43 
76 
46 
83 
55 
86 
70 
73 
38 
63 
99 
63 
92 
84 
66 

Bofi 

Boats. 

6 
2 
2 
7 
2 
1 
2 
3 
1 

Cat<^h 

eswlfl. 

CltlWB. 

Whites.!  IndiMis. 

its. 
Canoes. 

Northwest  Coast.  I 
Male.    1  Female.  ' 

..\.._.j-Z.."'r 

Berin 
Male. 

59 

gSea. 
Female. 

Total. 

wrinflT •  .-.-  .  ... 

9 

319 

378 

20 

10 
9 

15 

8 
13 
11 
10 

54 

80 

402 

70 

131  '.. 

185 

6                 18 

343| 
304  ... 

274 

420 

1,117 

T         .  .......... 

23 
8 

706 

30 

ISO  1 

203 
126 
302 

211 
125 
167 

643 

5  16 

6  26 
8                   22 

167  1            163  1 

105                83  1 

581 

657 

151 
97 

91    .. 

242 

Diego 

6 

20 

240  1 

i86 
126 

438 
201 

961 

327 

23 

10 
6 
6 
6 

6 

2 

17" 

16 
89 
84 
89 

14  !.. 

30 

i 



34 
20 
28 
31 

220  ! 
257  I. - 

444 

361 

1,114 

2             10 
2             13 
2             15 

8    

2  1          12 
2             12 
2  1            7 

7  1 

2             11 

2  8 

3  1          11 
2             10 
2  ,          11 
2  1            8 
2  1          14 
2  '          12 
2  ,          10 
2  1            7 

1  !          13 

2  1          15 
2  1          10 

-       2  1           10 
2  j          13 
2  1          11 
1 

341 

2*20  i 

275 
260 

317 
188 

901 

179              152  ; 

769 

24 

7 

390 
179 

502  1.. 

892 

24 

8.S  ' 

338 
236 

116 

422 
198 

114 

1,024 

6                25 

r       8           14 

I        29    

8                22 
6                16 
10                22 

6  19 

7  22 
6  1              16 

8  '              28 
6|              24 
6  1              20 

6  14 
8                23 
8                30 

7  20 
7                21 

117  1             90  ' 
I          204                57  1 

>  641 

491 

i 

129 
200 

147  ,.. 

276 

r    ................ 

33it  ' 

251 
396 
233 
304 
193 
376 
210 

468 
860 
160 
271 
144 
414 
295 

1,257 

52              165  1 
123               148 
66                61  1 
79                69' 
217  ,            242  , 

1,473 

664 



702 

485 

1,249 

102 

430  1 

1,037 

453 

86 
42 

77  ! 
256 

109 
155 
654 
1.004 
191 
143 
441 

145 

17:} 

1.028 
764 
459 
263 
423 

416 

626 

117  '.            169  1 

169  1           168  1 

1.968 

2,105 

650 

£h 

6 
7 

26 
22 

144 
95 

86  ; 
80  1 

636 

1.045 

diAiiA  in  canoea 

1.100 

' 

2,553 

330  1            673 

92           336 

4, 093  1        5.  553  1 

7.695 

9,848 

28, 142 

To  the  above  should  be  added  the  catch  ma<le  by  the  Anierh'an  soliooner  Kat*.  and  Anna  off  Point  Conception. 
This  vessel  took  336  seals  south  of  tho  awanl  area — 1  male  and  385  females. 

ooner  Director  took  360  seals  off  the  Japan  coast  (201  males,  159  females)  aud  50  In  vicinity  of  Commander 
nalea,  30  females). 

following  table '  showing  the  pelagic  seal  catches  made  from  the  American 
atic  seal  herds  from  18(>8  to  1897  is  inserted  for  general  reference.  It  is 
t  in  many  respects,  the  earlier  records  being  incomplete,  and  the  catches  of 
d  vessels  daring  recent  years  not  fully  stated. 


>  Treasury  Document  2009,  Division  of  Special  Agents,  pp.  25  ct  8e«[. 
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[Tr  (|liotlng  frvui  Fut-J^ciaI  Arbitration  Papers,  thci  ttrit  edition  l»  iilw»jrii  rttferrocl  to.] 

p  «wa  Artiitnilton.    App,  to  TT.  S,  Can©,  vol  1,  p.  501 . 
Takhr*  for  yf»rR  l8fiH  «<»  lH7il,  in«InHive,  ftm  mack'  up  of  ii4»rthwt^ti(  f-otitit  iMitiitKMl  (Ktir-Scul  Arbilration:    lirilUh 
^ikta'    IUjK»rt,   p. 'Jt>T  «'t   4i<j|.),  Iniii^iii   canu«   cutrlivhH  Ulritieli   Ci>iui>iiBi»i«inf^ri^'    Iteport,  pp'iO?^  20d>,4n<)   skinft 
IttiruMgh  Iho  flntljiffn  Hn.v  riHitpany't*  tratKrif;  HtMtinnH  (Hritliih  ConimiB^iuiif^r.^'  ]ir'|«i»rl.  p.  213, 

Bofprlft^ir  Hoa1r>riiiiDi1  ImlUn  ciiticH*«(Brl1ifi^li  CuiiiiuiaaioDcrH'  K4>|>ort>iip^2()7, 2tlB>,aud  rijtitnici  from  HimIkoo 
^GaapMDy'A  i»o!*t*  (Uriti»1i  Commit ion«f«'  Report.  p,213). 

*Siii  FraoGiiM'o  Gttstx»iu-liuii»o  njoordft;  Deputy  Colioctor  JernniLVe  lettiTH  (»f  Fal^runry  36  ei  bim|«,  18£r2.  nn  fllo  in 
pMiry  D^^pftrtnieot, 

»Catrii  »i  oictifMiner  Oiij/  </  ^n  />»#£ro  (Britliih  Cnminisafaners'  Report,  p.  308|. 
I    <€«lehiMi  of  ]it<lttgio  seakiri  iu  Nortfa  Paoiii;  »nd  Birring  S«»  (Bdtiiib  CntmulAalimi^rii'  Repnrt,,  p.20Q),  luid  rattirnq  frftm 

SBiiy  rnnipniiy'tf  |*o«t«  (Britfiih  Coromi»monrrs'  Kt^port,  p,  213K 
llo)ii'«  in  N^vrth  rAciflc  Inrnt  all  AonrreH  rBiitlAh  Goiiiminj^lMUnra'  Rnpori.pp  Sin,  2131. 
^ki*lr<l   ratflirR   fnrfii    Bering  Sf^i  (Etritiuh  i]DiiinHii44iotiora'  B^ptirt,  p.210)^  plua  'J.UOii  Ml^Jiit^  fiejise*)  ttu  acliiiutieris 
fhnmtnn,  CarolencL,  and  San  Diefftt  |  II.  11.  Mclutyrua  matiUMcripl  ru[iorti  to  AtimkA  Coiuineri^ial  Coiikpiiav^  a,  copy 
pfeJch  Ib  in  {MHMiTHJilon  of  DepArtiuc^Dt. 

*llrtHnh  i-ommLa«toD«rB'  esllmateil  caUih  uf  Anioricjin  veaiioln  in  all  liNMililieH  (Britidli  CiinituiiMion«ni'  Report^  p.  213). 
'•S'Mftli  I'lM'inc  04it<<he«  (Britl^li  *A>roroiRrtioiifini'  Rl*p«i^t^  pp.  21«,  21:*^ 
I    ^'Markc't*^!  rat4^be(i  fnini  B«riii|;  Si^  (BriliAb  Cniiinii(Miioii(*rH'  Heptirl.  p.  210^  jdus  fl^OlO  Hkins  aeixed  in  Bering  S«tt  and 
■ifillrd  for  liy  Briti*li  eiuiimiHwioDoni.  tl.901  MkiUM  wi^ro  diMx^l  itiat  ywr  (United  ^^tateu)  Counter  Gaic<,  p. 337),  and  (ho 
H|||inmifi.*i!t>af*rH.  on  jia};e  210  of  tlinir  report,  itc^outit  for  2,£KII  »>!  them, 
rl'TffOirlib  Paciii*^  ratrhi^s  (Brlttsli  CoTnujiAMiontirs'  Keport,  pp,  ^n,213|. 
"Senng  S4Ni  caU?he>4  (Britiali  ComiiiijMioners'  RorHirt,  pp.  lill ,  212). 
'*Nfltib  Tiwiik'  c&kties  {Brilijih  Cofiinjtii«)ioueni'  Ki'port,  pp.  211,  "Jf  1 11). 
,    '♦Tbiw  fii;(tri',  27.150,  i«  tbe  sum  of  the  flgiirw  82,!53y  nod  4.950,  th«  origin  ot  whi(  h  will  hr  found  under  note  Ifl*    Th« 
pbhraiuitti«fti<iii(?rA,  m\  p«»c  Iflolf  Ihnir  report,  n^ve  the  appriPKiniiili*  total  cAt^li  um  tJ8,oW», 

I  "Idia  IfottfT  from  tht*  Britieb  fortogn  otlivi^  to  tho  Secrutury  of  Staiti.\  daleil  M^iy  IT,  18i»5,  the  Btiriiig  Sea  c^atfh  of 
liih  r«M«iU  for  1)^1  in  fpiot^d  at  2U. liQ.  li  hna  iM^en  foiiiid  liy  thiM  I)«piirlnieDt  that  tlieAe  fi;rufi>H  rpprfitiui  thci  lof«il 
Vt  l«  Hertng  Hcka— that  in,  tnctuiBug  saala  kUM  ntT  tim  wivttivrn  iiii:b\  m  lEri^HtaD  wii1«rMi,  ah  wHI  iis  oD'  tbo  eaaitiirij 
L  «hlcb  Mftcrwafnl*  heciinic  the  award  area.  Tbi^  i»  hc»rno  nut  hy  the  fa^t  that  it  iippiioarHi  by  tbf>  Brilinb  c44Hfl  beforo 
ftribtina)  at  PariJi  that  II  viwueln  wero  vraniod  ont  af  tho  Anu»ricau  «id^■'  of  Iloring  Sea  lietwoen  June  29  niid  Aiii^ust 
|Ml.  under  the  moiltia  vivendi  of  Jimc  15  of  that  ywir.  It  is  eivrtiiiii  that  iiiJiny  of  tbe^o  vea.<Mdt«  croaked  over  to  the 
i^Uu  «idt'  of  Bi'rin;:;  8ea  and  t'ontlnned  .m'^ilui;;  until  the  abjAo  of  the  »ea»oii. 

iifatint-irA  ntMh^  hv  Mn  Alfrtsl  KraHer,  now  in  {mHH-iM^ioD  of  the  Treaaury  Deparkmant,  ithow  that  8,4<t2  skina  were 
I  tftkftu  oj]  tb«*  freatern  fi*\v  of  Bi^riugSi'a  in  Hiianino  witters.  Of  tbcae,  6,919  woro  taknii  by  Britieb  vtij^sela  and  l,8t6 
kmiTitan  voukiIa.  We  ahonbl,  tben'fore,  deditct  from  the  Britiab  Hi^ori^a  <29,14H)  tbemiui  of  6,919,  leaving  22,530  as  the 
Mk  Caleb  In  tbe  awanl  ari'A— that  if*,  the  eastern  aide  of  Boring  Sea— for  the  ytvar  ISOL 

U  fitnbor  appe«n«  fmm  Mr,  Frjwer's  llgnreM  that  ilie  AnH-rican  rjiltb  in  Bering  Si»«  in  1891  vraa  6,736,  of  whieh  1,«16 
K  taken  in  RuMian  watt^rM  and  4,920  iu  tbo  uwEird  nroa.     Adiliiug  Ut^  the  luirrccitt^l  Britlub  ratoh,  22,530,  the  catch  of  ib« 
a,  4.920,  wu  have  27,450  aa  the  toLnl  iratch  nf  Britlah  and  American  vea^la  in  that  part  of  Boring  Sea  kn4>wn 
k  for  the  year  Dffil. 

&r%  of  tbe  Cumiuitt4'>t^^  on  Wuya  ami  Means  to  aeoompany  H.  B.  8dt>0,  Plftythlrd  OongreiM,  thini  aeaNion, 
I  KolBLIII,  the  rateh  in  Bering  S^ia  for  the  yinr  1891  waa  given  iia  1M,U41  on  thi>  a.othority  of  tho  Treaaury  Dopart- 
Tbeae  Wgrjrea  inelndci]  only  tho  rotunii*  of  British  vesHelH,  an  no  roliithio  n^toruft  ani  to  Americau  veaaela  were  tben 
h"«»»9iofi  *»f  Ibe  l>er*ii'r1"»«'nt.  The  resinlt  >viw4  rfarbed  hy  dedoctinj^  frmn  tbe  e^linifito  givi-in  hy  r?o«Hul  Moyert*  in  Iiih 
Pft  lVnit'>d  Stal«)»  conn ter  ciine),  28,005,  a  numhifr  id'  HkluH  erttiiuatiMl  Ut  buvL^  btM»u  tjikeii  tdf  the  KoHHiito  couAt..  Thiit 
puRtr  Ada  rea*  beil  liy  a  t-areful  examination  of  uB  eatchcji  referrt'il  to  in  tbe  afHdavita  ami  other  ]»a|>ers  In  tlu^  c.i!4e  .iod 
bittf  «aM>  of  tbe  Uuiteti  States  and  llreat  Itritaiu,  exoUuling  tbtme  whieb  w«pd  cUdmud  U*   have  iie«n  taken  oil  the 

rStiab  rotiirna  raboye  eited},  21M4A,  inetudo  aeala  taken  on  tbe  weatem  aide  of  Bering  Sea.  from  th«  Riualan 
.  aa  nimve  ntatiwl,  from  the  fact  of  tbe  warning  of  aaid  veAneia,  under  the  nio<tuH  vlvendi,  and  tbeir  Hiibae- 
aing  to  thf  Biiitaiau  rtj>a«t. 
tt  rctiorl  of  lite  miuii^trr  of  oiinrine  and  tinberiea  of  tjanaibi  for  IRSI  credita  none  of  the  rateh  to  RoHatan  vinitera.    fn 
tli«mi>ver,  tabt  report  rreditj*  U.K05  »kinii  out  of  a  totiil  of  .">;i.»l2  fron?   sa^iil  Aaiatjr  AhoreM.     Tho  fart  thut  thin  large 
pk  ai«  mmdtt  m  18U2  j*oint«  strongly  to  Ainiilar  Qatidiea  iu  the  year  ]h1iL  which  are  confinueil  hy  the  ubovetnentjonod 

f   ■*ObtJun«4l  by  aubtraetlng  the  total  of  27.450  and  8.432  frem  G9,vm. 
I  ••  b#«  Tnited  StM%tm  Cimnter  Caae,  page  4(]8. 
^Takim  frttnt  Alfrtnl  Praaer'a  eatiniatt.'ia  for  American  Aealing  diMH  in  Ajiiatic  watera.    Skfna  entered  in  l^nlled 
pm%m, 

>  Tlie  amalliMiaii  of  the  nnmbi^r,  24W,  suggeaU  that  either  many  of  tbe  voaaela  after  eleariiig  aalled  direetty  for  the 
ml,  or  else  the  rati^ljea  ofl"  the  northwest  eoaat  were  trannshippeit  at  Jiijian  porta. 
;  American  «atfh  for  180'3  iM  baaed  iijion  Htalieticfi  i'itm|i>iled  by  A.  Frn^er  and  on  filt^  in  the  Treaaury  Depart- 
Ualied  Statei  lonanll  at  Victoria  atates  (Cuniiubir  Reports   No.  iOt,  p.  270}  that  American  achoonera  in  1803 
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tranrahipped  at  Yokohama  and  Hakodate  between  17.000  and  18,000  Hkina.  Thia  is  fartber  conflrmed  b}'  the  report  ffftht 
Canadian  department  of  marine  and  ftsheriea  for  1893,  page  olxviii,  vbich  gives  the  catoh  of  American  vewels  iuM  it 
Hakodate  as  18,587. 

**The  flgiiren  for  the  catches  of  Canadian  veHsela  are  Utken  from  the  report  of  the  Canadian  department  of  mariM 
and  flsherioH  for  1803,  page  clxvii. 

*>Tho  London  trade  »ale8  for  1893  account  for  the  disposition  of  100,600  pelagic  skins. 

''Compiled  from  the  reportH  of  collectors  at  ports  of  entry  on  the  Pacific  coast.    These  reports  are  <m  fikiitts  . 
Treasury  Department. 

»  The  figure  23,710  is  obtained  by  taking  the  6,830  skins  noted  under  the  caption,  **  Locality  andetermined  "  is  lis 
letter  of  the  Secretary  of  the  Treasury  to  Congress,  dated  January  21, 1895  (Fifty-third  Congreaa,  third  session,  Ex.  Ok. 
243).  and  dividing  tliem  between  the  Asiatic  and  .\mcrican  herds  in  similar  proportions  as  the  other  skins  lanMift 
United  States  ports  in  United  States  sealing  vessels  during  18M.  The  result  would  be:  American  herd,  6,152:  AniaticM. 
Adding  6,152  to  the  catch  on  the  northwest  coast  (12,398)  already  given  and  the  Bering  Sea  catch  (5,100)  already  givM,  «t 
have  the  toUl  23.710. 

**  Made  up  of  skins  as  i>er  recordH  of  colloct4>rs  of  customs  on  the  Pacific  coast,  which  credit  1,500  to  Asiatie  watn; 
684  skins.  ])reviously  referre<t  to  in  note  25,  and  tlie  20,000  nkius  wliich  it  is  estimated  were  transshipped  in  Japan  (BX.Dlb 
243,  Fifty-thinl  Congress,  third  session,  ''Noti^s  concerning  catch  for  1804,'*  p.  4). 

^  Taken  from  re]K>rt  of  Canadian  department  of  marine  and  fisheries  for  1894,  page  9. 

The  figures  26,425  include  one  American  vessel,  whose  cat4:h  was  84  skins. 

The  flgurcA  49,843  contain  the  catches  of  tbrcM)  American  vessels,  which  aggregaied  480  skins. 

The  facts  in  the  two  fon>going  paragraphs  are  given  in  a  report  of  Fisheries  Commissioner  Costigo  to  the  GvnnK' 
General  of  Canada,  under  date  of  January  9, 1805,  page  0. 

^  Reports  of  colb^ctors  of  customs  at  American  ports  of  entry  on  the  Pacific  coast. 

"  Official  statement  sent  by  United  States  Consul  iloberis  at  Victoria,  under  date  of  November,  1806.  and  on  flit  ia  tti 
Treasury  Department. 

^  Dead  pupt.— The  grand  totals  for  1894  and  1895  do  not  include  dead  pui>s.  In  1804,  by  careful  estimate  based  op« 
partial  count,  20,000  pui>s  perished, and  in  1895,  by  ataiial  count,  28,000.  This  would  swell  the  known  deaths,  ezdwiTirf 
the  land  C4itch  in  1894  to  161,143  and  in  1805  U>  121,326.    Si<e  note  37  for  dead  pups  for  1800. 

The  pelagic  catch  for  1895  is  further  increased  by  a  catch  of  about  10,000  skins  taken  by  vessels  clearfaif  fiw 
Japant^e  pnri«. 

"  From  returns  of  Unitod  States  inspoi^torH  who  examined  skins  landed  in  United  States  ports. 

**  From  oflicial  returns  of  collector  of  customs,  Victoria.  British  Ckilumbia.    Skins  not  inspected. 

[Notes  33  and  34  omitted.] 

ExplanatoT]!  notes  reUUiwj  to  catch  for  IfiUG. 

I* 111  averages  per  vessel  relating  to  northwest  coast  catch  the  canoe  catches  are  not  included;  British  ColonUi 
canoe  catch,  2,353.  included  in  (Canadian  northwest  coast  total. 

*  Total  catcli  of  American  and  (*anadian  vesseln  for  1896  further  increased  by  a  catch  of  S,302  skins  taken  by  tmhIi 
clearing  from  Japanese  i»orts,  and  of  1,497  skins  taken  by  nativen  in  tlie  jMUtses  of  the  Aleutian  Islands. 

^  The  ^rand  total  for  1896  does  not  include  the  Iosh  of  pups  on  the  Pribilof  Islands,  amounting  to  21,228  drad  ud  t* 
1.5U5  dyiii^  at  tinio  of  count. 

■*"  All  Ion  eiitrit's  rolatiiii;  to  Aiiiorican  pelagic  (^attli  swoni  to  by  niUHtern  of  vessels,  but  most  of  them  changed  as  to 
])ro|)ortioii  of  females  ii|k)ii  examination  of  catclH'H  l»y  in.spoctorH  of  seal  Hkins. 

*•  ProiM)rtion  <»f  fomales  in  all  Canadian  rctiirn.s  taken  from  Htat<'ments  by  masters  of  vesHels.  Catches  not  officially 
inspoctr'd  as  to  m«'x. 

*"  Data  coiieeruin^  catchoH  of  Anieriran  vesatiU  in  all  waters  for  1806  are  based  on  reports  from  I'nite<l  Stat«?«  cilhIoiu- 
lioiiseH.  supplemented  l>y  information  eollecled  by  Mr.  ( •.  H.  Townseud:  data  «nnccrning  ratches  of  IJritish  Columbia  v*-* 
sels  furnished  by  the  Canadian  colhM-tor  of  cuHtoms  at  Victoria;  cat<heH  in  1805  of  vessels  belonging:  to  Ja|»an««"  I""'* 
furnished  by  Tnited  States  consular  ollirers  in  Japan.  Catches  of  similar  vessels  in  1896  are  from  unofficial  »oiirceft.*re 
incomplete,  and  less  than  number  actually  taken. 

Kxjdanatory  notes  n'latin<j  to  catch  for  1S'J7. 

*'  In  avera«ns  per  vessel  rolatins  to  the  nortlnvest-coa.st  catch,  the  British ColumbiaU'Canoe)  catch,  aniounliu^rtol.Ol?. 
are  not  iiuludecl. 

*^'riie  l<»tal  catcli  of  the  British  Columbian  and  American  fleets  for  1807  is  increased  further  Ijy  the  catch  of  the  Japa- 
nese se^ilin^i  He«t  during;  the  ye;ir     16  vessels.  C.s:!S  skins. 

•■^'Ihe  (lata  from  \\  hit  h  were  compiled  the  statistics  relatin;;  to  the  American  catch  for  1897  wen*  obtaimMl  fp'ni  th* 
otlicial  reports  from  V .  S.  cu.slomln»u.st«.s ;  tin-  statistics  of  the  I'.ritisli  Columbian  catch  for  the  same  period  wrn' obtain'" 
by  the  ccnisul  at  N'ictoria.  H.  ( '..  Irom  «ust<im  house  n-coids  at  that  port:  the  tigures  showing  the  catch  of  the  Jsjwu'S*''^'** 
w«re  furnishc<l  l»y  I>r.  I nhanl  Ste.JTic^er. 

♦•The  errand  t<ital  of  seals  taken  l»y  Initeil  States  vessels  include  704  skin.s  taken  south  of  the  award  arva  b\  tl>* 
SI  hiMMurs  ./.  /;y;//»;^/« /•  and  l.nuittn  />,  hut  undouhtedly  from  tli«  ImkI  fre.|uentin^  the  Pribilof  Islands,  and  224  skni!»  *••'*''' 
were  taken  oil  the  ( Jalai>a;;o.s  Islands  hy  tin?  schooner  fiuspcr.  of  a  Mpe<iis  [Arctocejihaliu  phillipi)  distinct  from  ibat  «•  ^ 
seals  on  thr  IMildlof  Islands. 

*'  Statements  l»y  masters  of  American  v<  >si  Is  as  to  the  -icx  of  seals  taken,  verified  in  every  instance  hy  oxaniinJ"***' 
h\  insp.  .tors  at  ports  of  eMti>  .  Proporiiiui  ot  t.nialeH  in  ('aua«lian  cat(.'lies  taken  from  ti^^urcs  submittal  by  Unitetl^^^* 
consul  isee  note  4;t» .  catches  not  othcially  iuspectc<L 


BOTES  OH  THE  FUR  SEALS  OF  GUADALUPE,  THE  GALAPAGOS,  AND  LOBOS  ISLANDS. 


COUNT  OF   THE  WRITERS   EXPEDITION    IN    SEARCH   OF  THE   FUR   SEAI.  OF 
GUADALUPE  ISLAND  IN  189a. 

/  vras  detacliinl  tWmi  tiii*  UriittHl  Stat<\s  Fish  ComrnisBioti  nteaiuer  AthatroHH  at 
•ttltv  Wash,,  oil  May  -^  1892,  by  tlie  United  States  Comiiiissrouer  of  Fish  and  Fisbor- 
^anti  dtreete<l  to  rharter  a  nmall  vessel  at  8aii  IlieKO,  Uab,  for  a  trip  h»  (iiiarlabipe 
'  sindSan  Benitii  isbinds,  lyin^  otf  tbe  roast  of  Lc»wer  California,  tor  tlie  imrpose  i^f  secur- 
ing gpeciaicns  of  the  Goiidahipe  fur  Beal,  for  the  use  of  the   Department  of  Stiite  in 
coimention  with  tbt»*Beria{j  8ea  TiilniDid  of  Arbitration  about  to  eonveno  at  Paris, 
\  Jt  having  become  necessary  diirint,^  tlie  pro|i^ress  of  The  Kcrin^  Sea  e€}ntroversy  to 
iMentifj'  the  species  of  seal  iuhabitiiiK'  tbese  ishinds*    I  tirst  visited  (luadalupe  Ishuid 
(ill  October,  IH84,*  when  in  charge  of  the  sc1i(M>tier  I^ura  on  a  voyage  iu  search  of 
jSpecimeTis  of  the  elephant  seal,  for  the  United  States  National  Mnsenni.    At  tliat  time 
|#t4»niiy  weather  prevented  us  from  examining  the  windward  side  of  t lie  island— where 
MMiimals  were  said  to  haul  ont — on  account  of  the  danicer  of  keepinr,'  the  schooner 
iug«»tl*  a  lee  shore.     After  loDkiiig  over  the  eastern  shores  in  a  hurried  manner  and 
footing  some  goats  to  iuld  to  oar  stut*k  iif  provisions,  we  sailed  for  the  nudnland  of 
>wer  California,  which  promisiMl  l>etter  results,  and  where  we  tlnally  obtained,  at 
tCrlstob^l  Bay,  15  specimens  of  the  elephant  seal. 

iMy  Hecond  visit  was  made  in  February,  18H9,  in  the  Fisli  Commission  steamer 
Utatn)sg^  but  we  spent  only  one  day,  and  that  at  the  southern  end  of  the  island, 
rbere  we  observed  at  a  distance  ^  seals,  which  appeared  to  f>e  Pkava  rUnliita, 

It  was  not  until  the  present  visit  that  I  was  able  to  examine  the  entire  shore  line 

i>f  !  lie  island.     According  t<i  Find  lay's  North  raciii*^  Directory,  Guadalupe  Island  is 

Uu  miles  off  the  coast  of  Lower  California,  its  northern  end  being  in  hititude  1*0-  HI' 

[5©"  north  and  longitude  118'^  18'  30''  ¥re8t.     It  can  be  seen  at  a  distance  of  <iO  miles, 

|»tt<i  hfts  near  its  northern  end  an  elevation  of  l,5:i3  feet.     It  is  very  imperfectly 

I  wpft«eated  on  the  charts.     In  1S8U  and  18.SI  Uapt.  n,  E.  Nichols,  U.  S.  N.,  commanding 

the  Coast  Survey  steamer  Hmsier,  made  a  reconnaissance  of  it  "suthcient  to  give  its 

gCinTtd  ontb'nes  and  tot>ography.''    The  results  of  the  Hn^Hler^s  voyage  Imve  not  been 

l»ablislied,but  aeeording  to  Captain  Nieluds'  chart  in  the  archives  of  the  Urnted  states 

\limi  Survey,  (lUtwlalupe  Ishind  is  2V^  miles  long  by  Oji  to  (>  miles  in  general  width, 

Viion  the  northern  end  iif  tiie  island  grow^  scattered  tracts  of  conifers,  oaks,  and  i>almSp 

rLe.soatherii  part  is  treeless,  but  generally  covered  with  a  low  sage  brush. 

Arcording  to  Mr.  th  N.  Kose,  Uuitetl  States  Department  of  vVgricnlture,  tiiere  are 

fll.i,»l>€iMes  of  plants  known  to  the  island,  of  which  2^,^  are  peculiar  to  it.     Us  tlora  is 

Ituafe  clo<4ely  related  to  that  of  Calif(jrnia  than  to  the  iidjoining  region  of  Mexico, 

litijy  of  tfie  trees  aiul  phmts  once  known  to  be  Hbun4lant  ai-e  now^  disappearing, 

tly  on  account  of  the  presence  of  large  numbers  of  goats. 

Of  the  341  sjiecies  of  birds  known  to  Guadalui*e,  M  are  peculiar  to  the  island,  some 
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of  tlK'rn  bein^  rtnlnced  in  niimberK  by  cats,  anil  one  of  tlie  larfi:est,  the  ('aracam  (/ 
honiH  httosm)  has  boen  nearly  exterminated  by  the  ^^uns  of  former  goat  herdem. 
tbe  Lslaiul  in  at  present  iiuiubabit'ed,  the  latter  specie8  of  bird  may  recstahligh  it 

Itinin^  tlie  greater  part  of  the  year  dense  fogs  prevail  aliout  the  more  elevi 
parts  of  tbe  inland,  wliicb  are  in  t'oiisetpieiice  rather  fertile.  Mr.  W.  M  Bryatit^i 
resided  upon  one  of  the  northern  plateaus  of  Guadalupe  diiring  part  of  the  wiiit 
1886,  experienced  considerable  rain  and  occasional  frost. 

In  May,  after  the  subsidence  of  a  northwest  gale  which  had  i)revented  our  laiuli 
from  the  schooner  for  three  days,  I  found  the  weather  very  warm.  So  far  a^  1 1 
aware  no  water  is  tbund  upon  the  southeru  half  i>f  the  islaurl,  the  herdsof  goats  i 
iug  ehieily  over  the  phiteaus  of  the  northern  jiart  oi'  the  rshiiKl  \vh..»re  tlii^re  areal 
springs.  The  goats  are  said  to  nnndjer  about  H>,(MK>  at  present,  and  a  resident  of  i 
Diego  is  endeavoring  to  obtain  a  lease  of  the  island  for  a  goat  ranch,  the  term  of  | 
former  lessee  having  expired  some  time  ago.  The  goats  are  killed  for  their  lii^ 
chiefly,  tmi  small  (piantities  of  the  flesh  being  saved.  In  dry  seaj^ns  many  of  1 
perish  for  hick  of  water. 

I  left  San  Uiego  on  the  scbootier  Santa  limfmra^  on  May  14,  1892^  reaching  (rita- 
dabipe  Island  on  the  lOtb,  the  first  larnling  being  at  the  deserted  settlement  of  Narth 
Toiut,  We  at  once  counuenced  a  tborongh  search  of  the  shores  with  the  dory,  rowing 
cloBB  under  the  eliffa^  usually  within  a  distance  of  40  feet  (»f  the  roekB,  landing  aod 
entering  the  caves  and  vol(*anic  holes  which  could  itot  be  inspected  from  the  h()»l 
l»y  the  2oth  we  liad  in  this  manner  rowed  iilmost  entirely  around  tlie  forty  c»r  more 
miles  of  coast  line,  foUowed  at  a  mile  or  two  from  the  shore  by  the  schooner,  to  wliicli 
we  always  returned  at  uightfalL  The  w^ork  was  very  laborious  ou  account  of  the  suwll 
size  of  our  party  and  the  limited  lime  at  our  dis[Josal,  while  nuigh  weather  raadeinaoy 
of  the  landings  dangerous  in  the  extreme.  We  were  most  unfortunate  in  our  win ip- 
ment*  Our  l^tou  schooner,  the  oidy  vessel  then  available  at  San  l>iego,  was  inrapif 
ble  of  carrying  a  suitable  hunting  boat,  and  the  work  of  exploring  the  island,  devolv* 
ing  upon  Messrs.  Anthony,  Streator  and  the  writer,  was  further  bampered  hy  tlie 
added  labor  of  stiinding  regular  watches  with  the  captain  and  the  cook  in  thecait^ 
the  vesseL  To  the  <lrawback8  in  the  way  of  equipment  and  crew  most  be  msriU 
our  failure  Uj  secure  a  coniplete  specimen  of  the  rare  (rumlalupe  seal. 

During  the  exploratioii  of  the  island  only  7  fur  seals  were  seen — none  of  them  on 
laud.     I  killed  the  only  one  which  could  be  approached  within  shooting  distance.  M 
it  sank  before  it  could  be  reached* 

The  island  was  visited  too  cnrly  in  tjie  season  to  find  seals  on  shore,  theyouii§_ 
not  being  brought  ftKrth  until  June,  but  on  the  site  of  a  former  rookery  ut^ar  Ja< 
Bay,  on  the  west  side  of  the  island,  4  skulls  were  found  which  proved  to  belong  1 
species  of  Arrtm^tpkaluk^  which  has  since  been  described  as  A,  ttHrnHvndiy  McrriaJ 
The  fur  seals  seen  at  Guadaluije  were,  with  two  exct^ptions,  uiore  than  a  mileof  slrtl 
the  others  having  been  found  close  to  th*'  rocks.  One  which  seemed  to  he  a  i 
abont4  years  old  lay  asleep  with  the  flippers  held  out  of  the  water  in  the  m»ni]«*T 
characteristic  of  the  species.  Owing  to  the  swell  and  thumping  of  our  dory  oo  the 
wavesjit  could  not  be  approached  near  enough  for  an  etlective  shot,  Another,app 
cntly  a  female,  raising  its  head  near  the  boat,  I  killed  instantly  with  the  ride, 
began  siukitrg  immediately  and  disappeared  before  we  could  reach  it  with  the  gafl^j 

'Party  ou  Imanl,  Ueorge  M.  Hiwi,  uiaattsr;  A,  W.  Authony.  Charles  8mith,  C\  P.  Strontar,- 
L\  H.  Town  send. 
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Gua<UU"pe  Island  is  tliorougbly  voleiikiiie  and  has  volcanic  cuves  and  linli*!*  alonp; 
^rly  every  mile  of  its  shore;  line,  which  were  tho  favorite  resorts  of  for  seals.  Heal 
lunlarti  finding  Iheat  tij^htly  packed  \n  these  places,  killed  theiii  with  gons  and  i'lul>s, 
hreqn^^iitly  they  were  killetl  in  caves  so  dark  that  tlieir  eyes  were  the  only  target  U^ 
Irent  while  at  other  times  candles  were  usecl  to  disclose  their  hiding  placets.  Young 
guil  old  ahke  were  taken.  The  young  appear  to  have  been  brought  forth  in  dune  and 
JiiIvuihI  the  species  was  present  upon  the  island  throughout  the  year.  Its  tor  waa 
ffcorth  abunt  half  that  of  the  Northern  fur  seal,  as  taken  on  the  Pribilof  Ishinds,  being 
tort li  about  $iri, 

Al  the  northwest  side  of  (lua^hdupe,  on  May  123,  1S02,  we  found  'SSea  Kh^phant" 
keiicb,  :i  Incality  formerly  freijuented  by  elefihant  seals.  This  is  one  of  the  fhri-i^ 
M  beaches  on  the  island.  The  others  are  at  «rack8  Bay,  a  few  miles  farther  south, 
multit  tbe  vinago  on  the  opjiosite  side.  At  *sSca  Mlephant-'  beach  we  found  *»  sea 
eleplumts  slee^ong  near  high  Wiiter  mark,  whii^li  we  shot.  They  were  very  slow  iti 
iheir  motions  and  made  scarcely  any  eff'ort  to  get  away*  While  we  were  skinning 
ili(*i^  2  (ithcrs  hauled  out  where  we  were  working.  The  smallest  of  thesi'  we  added 
tt>  orir  collection,  the  larger  one  was  not  mn 
leAted,  It  came  and  went  several  times  daring 
thi' afternoon  ami  we  frctpiently  had  fuir  hands 
9n  it  without  its  assuming  any  threatening  atti- 
tuhs.  With  the  proper  facilities  it  couhl  have 
hmi  taken  alive. 

Ill  tlie  meantime  a  heavy  surf  made  it  ini- 
BMMi'^ible  to  launch  the  bout,  while  the  hiftyeliflTs 
pijlonly  prevented  orir  ascent  te  the  plateau  of 
itte island,  but,  extending  into  the  sea  ou  either 
li<l(*t  imprison eil  us  ou  the  Vieach,  where  we 
leit?  without  water  or  f«»od.  After  repeated 
ttl«mpt8  we  made  our  escape  to  the  schooner 
^  in  the  evening,  without  having  been  able 
iUakeany  of  the  heavy  elephant  skins  in  our 
Mlx>at.  On  the  following  day  we  recovered  tliree  of  our  iiri/.es  with  great  cxer- 
ta^aml  tlanger  and  were  finally  compelled  to  abandon  the  rest.  The  species  brought 
fewkii'present  about  the  last  of  this  exceedingly  rare  species.  Caption  Wentworth, 
WHw  Diego,  cf  Mill  ted  so  wea  elephants  upfin  this  beach  in  188:?,  We  found  nothing 
liUI)i! stomachs  of  those  killed  l>y  us  but  small  ([uaotities  of  sand—a  pint  or  more  to 
atli  suiimaL  The  large  animals  were  she<lding  their  short,  stifT  hair  at  this  seasbn— ^ 
*«y,  The  proboscis  of  the  elephant  seal  is  imperfectly  represented  in  all  tigures  of 
kewpe^^ies  that  1  have  seen.  It  is  not  rounded  like  that  of  the  elephant  or  tapir, 
lit  flattened  above  and  below,  and  in  the  largest  male  specimen  we  obtained  is  8 
ich('3  long.  It  hangs  flownward  as  a  thip,  about  4  inches  broad  and  U  inches  thick, 
itirely  concealing  the  mouth,  the  nostrils  being  at  the  corners  of  its  nearly  square 
t.  It  is  very  soft  and  llexible  and  in  life  is  kept  in  constant  motion^  the  usual 
iftion  being  a  forward  and  downward  curve.  It  is  freijuently  turned  upward,  the 
Eiaal  in  the  meantime  opening  and  shutting  its  month  without  any  stmruL  In 
fir  ling,  the  belly  alone  is  lilted  from  the  ground  as  the  animal  hitt*hes  itself  along. 
Alxftit  SO  sea  lions  (Zahphtift)  were  seen  at  the  time  of  our  visit  on  one  of  the 
therly  outlying  rocks  of  Guadidupe  Island. 


Kio.  i.— ^tMHi  of  olftpbmait  •mI  fmiu  bentjith. 
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The  Onadalupe  tar  fteiil  formerly  iultabited  otiier  it^lau^lf*  olT  l^wer  California. 
may  have  been  theepecii^s  oxteruituatM  on  the  Farallones^  near  Ban  Fmndiin^Jiyi 
Buesiaiui.    It  is  reported  that  5  seals  were  taken  on  UichardBoiig  Uoc:k^  oil'  San  >lig 
Island^  one  of  ihe  Santa  Barbsira  gronp;  in  18!>0.    Morrell,  in  1825,  fotind  no  Uirt 
on  this  groap  of  islands^  but  look  400  on  Ban  Marti ti,  qK  U^ver  C'alifMrrim,  j 
reported  having  eeen  about  20  far  sealS)  300  sea  leopardSf  and  1|550  Unir  seals  i 
Socorro  Island. 

Daring  my  own  visit  to  tbe  l^iIandH  of  the  8oiH>rro  group,  in  Mareh,  IM\  m  * 
of  any  q^edes  w^re  aeen^  but  the  sborea  were  only  partially  cxaminefL    Wp  aawi 
seals  at  AIQos  Books  during  tlie  stune  eruise,  but  Capt.  Gharles  Ilaritweu  miw  tmt 
lions  there  in  May,  188(h    We  found  sea  lions  (Zttiophnx  caltforniftHUH)  afong  Ik 
coasts  of  Lower  OaUfomia,  and  tliey  inhabit  also  the  Tren  Marian  I  inlands,    Altkm^ 


Fig.  2.—  Left  fore  flipper  of  elephant  seal,  showing  arrangoraent  of  claws. 

several  species  of  the  seal  kind  have  always  existed  in  this  region  and  at  the  Gala- 
pagos Islands,  there  are  no  records  concerning  the  occurrence  of  any  species  of  seals 
off  the  west  coast  of  Central  America. 

We  found  lio  pinnipeds  at  Cocos  Island,  300  miles  off  Costa  Rica,  during  the  cruise 
of  the  Albatross  in  1891. 

The  lessees  of  the  Commander  Islands,  Bering  Sea,  had  the  seals  slaughtered 
upon  Ilobben  Island,  Okhotsk  Sea,  in  the  vain  hope  of  driving  the  remnant  of  the 
herd  to  the  Commander  Island  rookeries.  There  are  no  records  to  show  that  the 
slaughter  of  seals  upon  the  rookeries  of  Gaudalupe  and  San  Benita  islands  evtf 
resulted  in  driving  the  animals  to  other  localities.  From  the  history  of  the  smaller 
seal  rookeries  of  the  Pacific  Ocean  it  would  seem  that  the  fur  seal  can  not  be  driven 
away  to  new  islands,  but  stupidly  lingers  about  its  ancient  haunts  until  extermiaation 
overtakes  it.  If  the  remnant  of  the  race  remaining  near  or  on  the  shores  of  Gnadalupc 
Island  were  protected  by  the  laws  of  Mexico  and  by  a  resident  guard  upon  th« 
island,  its  reestablishmeut  would  be  quite  within  the  range  of  possibility. 

After  returning  to  San  Diego,  where  we  arrived  on  May  30, 1  obtained  from  a  num- 
ber of  men  who  had  formerly  engaged  in  sealing  at  Guadalux>e  and  the  San  Benita 
islands  information  concerning  the  habits  and  capture  of  this  8i)ecie8  of  fur  seal)  with 
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nroni  statements  as  to  its  former  abundance  ai)on  these  islands.  The  time  at  our  dis- 
Wti  did  not  permit  of  a  visit  being  made  to  the  San  Benita  Islands,  where,  however, 
[observed  numbers  of  Zalophns  in  1884. 

The  following  early  reference  to  this  species,  brought  to  my  attention  by  Dr.  L. 
il^JDSc^er,  will  be  of  interest  in  this  connection : 

In  former  days  there  was  a  great  multitude  of  seals  ou  the  rocks  of  the  Farallones,  in  the  ocean 
Impolite  the  Bay  of  San  Francisco.  The  Americans  of  the  United  States  have  completely  externii- 
iitcdthem  there.  On  Guadalnpe  there  is  also  found  a  species  of  sea  bear,  but  these  inhabitants  of 
ikft climate  are  smaller  than  their  brothers  in  the  north.     Their  color  is  also  lees  silvery.* 


Fia.  3.— Hind  flippers  of  elephant  seal. 


UtrUL  RECORD  OF  FUR  SEALS   TAKEN  ON  GUADALUPE  AND   SAN  BENITA  ISLANDS 

FROM  1876  TO  1892. 

1876-77 :  Mr.  George  W.  Chase,  of  San  Diego,  Oal.,  killed  a  few  fur  seals  on  San 
enita  Island,  and  reports  that  they  were  accompanied  by  pups. 

1877 :  The  late  Capt.  Charles  Haritwen,  of  Alameda,  Cal.,  resided  on  Gaadalape 
land  in  1877  in  connection  with  the  island  goat  ranch.  He  informed  me  that  sev- 
^  vessels  were  sealing  there  then,  one  of  which  he  remembers  to  have  taken  about 
^  and  another  500  seals.    Seal  skins  at  that  time  were  worth  only  $2.50  each. 

'Baer  in  Wraugell's  Stnt.     Ethn.     Nachr.    Nordwest.    Amerika,  St.  Petersburg,  1839,  p.  39. 


270  THE  FUB  SEALS  OF  THE  PRIBILOF  ISLANDS. 

1877 :  Captain  Kathgard,  of  San  Francisco,  took  15  fur  seals  from  Guadalape, 
and  states  that  about  1,000  were  secured  by  other  parties. 

1879:  About  1879  Messrs.  James  Borges  and  Fred  Sisson  obtained  1,550  fur 
seals  on  Guadalupe  and  San  Benita  islands,  both  adults  and  young  being  taken.  The 
skins  sold  in  San  Francisco  at  $10  and  $15.    (Statement  by  Hunt  and  Chase.) 

1880:  Captain  Haritwen  took  104  fur  seals  on  Guadalupe  Island  between  May  1 
and  23, 1880.  They  were  taken  at  several  points  on  the  island,  but  chiefly  on  the 
west  side,  where  the  largest  rookery  contained  GOO  or  700  seals. 

At  the  easternmost  of  the  San  Benita  Islands  2  fur  seals  were  taken  on  May2i 
There  were  three  other  vessels  sealing  off  Guadalupe  at  the  same  time,  one  of  whicb, 
remaining  longer  than  the  others,  took  500  seals.  This  vessel  reported  that  the  young 
were  born  about  the  middle  of  June. 

The  seal  skins  were  of  good  quality,  and  those  in  Captain  Haritwen's  catch  sold  at 
$15  each. 

1880:  In  1880  George  W.  Chase  again  sealed  at  Guadalupe  Island,  takiugl85  in  , 
in  June,  150  in  July  and  August,  and  75  in  September.  The  skins  were  worth  |15  | 
each  at  that  time. 

There  were  3,000  or  4,000  seals  there  that  year,  but  other  vessels  came  and  seals    : 
soon  became  scarce.    They  were  found  breeding  in  June  and  July,  and  were  present 
every  month  in  the  year.    They  were  observed  at  times  about  100  miles  west  of  Gua- 
dalupe.   Seals  were  observed  at  Guadalupe  on  trips  made  by  Chase  since  1880,  bat 
they  were  not  hunted. 

1883:  In  1883  Capt,  George  E.  Wentworth,  of  San  Diego,  sealed  at  Guadalupe, 
making  four  trips  in  November,  December,  January,  and  February.  About  4,000 
seals  were  seen  and  2,000  taken.  Other  vessels  were  there,  and  the  seal  rookeries  "vere 
practically  broken  up  during  that  season. 

1885:  In  1885  James  M.  Niles,  of  San  Diego,  made  six  trips  to  Guadalui)e  Island, 
flinding  seals  present  during  most  months  of  the  year.  About  2,000  wei*e  seen  and 
200  killed.  There  were  i)up  seals  in  plenty,  which  he  believed  to  have  been  born  in 
June. 

1885:  Seals  also  taken  at  Guadalupe  by  Captain  Cannon.  (Statement  bj 
Haritwen.) 

1885.     F.  Lu])p,  sloop  Puritan^  saw  5  seals,  1  killed  in  a  cave. 

1890:  George  M.  Hunt,  of  San  Diego,  visited  Guadalupe  in  1890  on  the  schoouc 
Hunter,    Only  4  fur  seals  were  seen. 

1891:  In  December,  1891,  George  M.  Hunt  visited  Guadalupe  Island  for  the  pii 
pose  of  fur  sealing,  taking  5  iulults  <m  the  eiist  side  and  1  puj)  on  the  northwest  sid 
Seven  other  pups  were  seen. 

In  June,  1891,  Messrs.  Burke  and  Farwell  took  4  seals  on  San  Benita  Islaii 
(Statement  by  Hunt.) 

1891-92 :  Capt.  F.  M.  Galfney  found  no  seals  at  Guadalupe. 

1892:  The  writer  visited  Guadalupe  May  16-25,  1892,  in  the  interest  of  the  St^i 
Department.  Seven  fur  seals  were  seen,  one  of  which  was  killed  but  not  secun 
Four  skulls  were  obtained. 

1893:  Mr.  A.  W.  Anthony,  of  San  Diego,  states  that  30  seals  were  t^iken  in  181 

1894 :  Mr.  Anthony  reports  the  capture  of  15  seals  in  1894. 
This  incomi)lete  record  accounts  for  5,575  fur  seals  killed  at  Guadalupe  betwe 
187G  and  1894. 
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MEASUREMENTS  OF  SALTED  SKIN  OF  ELEPHANT  SEAL. 

Following  are  tlie  lueasureuiente  of  the  hirgont  of  tins  mala  elephant  i^ala 

on  May  23,  th«  i^^ilted  skin  being  gre^itly  shrunken: 

n. 

Lfngtb,  tiowc^  to  end  of  tnil ..-..***.--*... ^  .*.^,,    8  14 

Leiii^tb,.  TiwvR  to  end;  of  lli|)p6r  _,, __..._^ ,,_, __ ,..,. ,..,  II 

Lt-iigth ,  urme  to  t^nd  of  bj6  — ...,.., , . . -  _ — ....,, ,    1    J 

Lan^t li  J  iio««  to  ti^Titl  of  upper  1  ip  ^  ^ ..,,,., ,.,.,,  — . .,,..,*...        | 

Leiigtb,  tRiL,,.  --..- ,,..,.- ..*-.„„,*,....,,. , I 

Length,  bare  purt  of  fore  flipper  ...*.*-,...-,.^.-.,*,*.**..,.-r.,,,.**-*.,*....*-**..^.. 1    3 

Wiiltli^  bar**  part  oj'  fore  ill  ppor  - ,...,.. ..,.*. ,..,,... ,....._.._,.,..**..,.         ' 

Lrtigih^  loudest.  whbkerR. . * ». ..^... ......  . .^.,  ♦.,.,.         Kj 

Lun^jftli,  lofigeHl  bristles  over  i\vo  _ .*..........._  ..., _._.,...,....**,,,,.         I 

L«in^tli«  outt*r  oliiw,  longest . . .... ,.,,,,,         )| 

Li*ijgth »  ioiif r  ohiw,  Hhorteat — .._.,....,... ^ ..,., ,,,         1^ 

Width  sicroftfi  brick  to  etitl  of  fori?  flipper ^, ,,>,-,,,^,.. ..,,,..,  ............    +i 

Width  ikfroati  tjpii  of  bind  Hipper,,.. .-,-.,--,..--,.-,,,-,,,,..-.,,-.,,..,.--,.„-„,    2    3 

Width  bfltwtstsij  eyt*ft. „„.,..,. >-.-_---_,--..--..--_-.....-_.. .*.-,.,._*,,, .-,        J 

WhislcetB,  48  on  ei*ch  side* 

Hristlea  over  eye,  1^  each  side  (their  pofiitions  uppcMiitB  to  biM^k  of  eye). 

Rear  ami  lower  ^I'liiakc'rs  loni^t^At  (frout  oiit^-hjilf  mcli  long)  ^mdiug  h'Ack  tt)  longest. 

Ko  trof'e  of  claws  on  hind  tlipper^;  clawn  black  and  broikil. 

Outer  olnw  (width). ...^., ..,, ..,....,, ,,^^,, .,, ,.^ ., .*, **.,.,.,.,.-         I.' 

Inner  eUw  (width). ., ,»,..,,,, ..<-.,. I 

8prBad  of  clftww  ......,.*..,.....,,,.,*.,>*,, ,..,,,*.,..*., .,.,..<...*_.....,,..._ *ii 

8piM"a  between  tirat  and  ir>cond  tdaws  . ....  .,***.  .*.,,.**.-..- .....-.*......., ,* ,.,.  j 

^piice  bi^tweon  aecorjd  and  third  eUw^t..., .,-.., . ,. .., ., k 

BpllO*^  hetwei^n  third  and  fourth  cluws  ,.*..*,***., ,.,...         }| 

8pa<^e  between  fourth  and  flfth  <^l:iws  , . ,_. 3 

NOTES  ON  THE  FUR  SEALS  OF  THE  GALAPAGOS  ISLANDS, 

The  history  of  theextennination  of  the  Galapagos  far  seal  [Anitocephalm  phiUpfa) 
IB  similar  to  that  of  the  Guadalupe  seal;  an  unrestricted  sihinghter  of  male  and  female, 
old  and  young  alike,  whenever  and  wherever  found.  The  note^  relating  Ui  iUm]^U\B 
in  recent  years  were  furnished  rae  by  sealers  who  were  eugfiged  in  linntitig  it. 

During  the  voyage  of  the  AlbatrfMs  to  the  Galapagos  Islanda  in  1801  we  were 
luformed  that  a  scattered  remnant  of  the  herd  Btill  frequented  the  more  iiia^^teAsible 
rocks  of  the  archiiielago* 

The  Galapagos  fur  seal  was  usaally  found  on  beaehes  overhung  with  difls^ai^ 
sought  caves  during  the  day  to  avoid  the  heat.  The  young  were  usually  liorn  id 
caves,  and  were  observed  at  all  times  during  the  summer*  The  species  was  toad 
present  at  the  islauds  all  the  year  round  and  does  not  appear  to  have  mi  grated  dt  all 

The  history  of  the  Galapagos  seal  furnishes  additional  pmof  of  the  fuct  Ibatf^ir 
seals  cling  to  their  ancient  and  accustomed  breeding  places  with  the  greatest  iH^rsiftt 
ence*  9o  certain  are  they  of  returning  to  their  old  breeding  ground,  that  the  rems^ti^' 
lishnieut  of  the  different  species  would  undoubtedly  result  from  ac4>mplete  prot*M.ition 
of  these  places^  and  the  result  would  be  the  building  up  of  valuable  »eal  flaheri&s  i^t 
the  future.  The  later  sealing  voyages  to  the  Galapagos,  from  188t»  to  1SS7,  result*^^ 
in  the  killing  of  all  the  seals  that  ufiuld  be  found,  Tlie  log  book  of  Captaia  Hari^ 
weu'S  voyage  in  1880,  now  in  my  |K>sHesaion,  shows  that  seals  taken  at  that  titii^  fr^ 
queuted  certain  localities  on  Culpepper,  Albemarle,  Karboroughj  Tower,  Wemuauj^^l 
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ingdon  islands.  Daring  the  long-continued  Bering  Sea  controversy,  when  all  mat- 
s  pertaining  to  the  world's  seal  fisheries  received  a  general  overhauling,  the  records 
the  Galapagos  seal  fishery  were  looked  up,  but  no  one  supposed  that  the  race  oi 
lis  there  had  in  any  degree  revived.  It  was  a  matter  of  surprise  to  those  interested  in 
&  subject  that  during  the  past  month  (December,  1897)  a  vessel  arrived  at  San  Fran- 
wo  from  the  Galapagos  with  a  catch  of  224  seals.  This  shows  that  the  few  that 
id  escaped  the  slaugliter  of  the  last  voyage,  made  just  ten  years  before,  had  reestab- 
(bed  themselves  on  the  identical  rookeries  where  Captain  Haritwen's  catch  had  been 
ade,  and  the  nucleus  of  a  herd  existed  there  unknown  to  anyone.  There  is  no  doubt 
lat  it  could  have  been  developed  into  an  important  seal  fishery  if  the  fact  had  been 
acovered  in  time  to  prevent  its  destruction  by  raiders.  It  is  probable  that  indi- 
dnals  have  escaped  this  latest  slaughter,  and  that  by  the  protection  of  the  rookeries 
fishery  could  be  established. 

PABTIAL  BEOOBD   OF  FUB  SEALS  TAKEN  ON  THE  GALAPAGOS  ISLANDS. 

1816:  During  Fanning's  voyage,  in  1816,  8,000  seals  were  taken  at  the  Galapagos 
dands. 

1825:  In  Morrel's  voyage  it  is  recorded  that  a  few  seals  were  taken  at  the  south 
Qdof  Albemarle  Island. 

1872-1880:  Capt.  O.  W.  Beed  made  four  sciiling  voyages  to  the  (Galapagos  Islands 
between  1872  and  1880,  during  which  about  6,000  seals  were  taken.  The  skins  are 
iud  tobave  been  less  valuable  than  those  from  Guadalu]>e,  Santii  liosa,  and  Santa 
Ml  islands. 

1879:  Capt.  W.  P.  Noyes  found  "more  seals  than  in  1897''  (his  latest  voyage). 

1880:  In  1880  the  late  Capt.  Charles  Haritwen,  of  Alameda,  Cal.,  sealed, on  the 
Galapagos  Islands,  taking  201  seals  between  June  28  and  August  30,  from  Culpepper, 
Albemarle,  Narborough,  Tower,  and  Wenman  islands.  Many  young  pups  were  seen, 
which  be  thought  were  born  in  July.  Many  seals  were  seen  on  the  southwest  side  of 
Wenman,  the  southeast  side  of  Narborough,  and  the  west  side  of  Abingdon  islands, 
but  no  landings  could  be  effected  at  these  places.  The  seals  taken  at  Narborough 
wereprocured  at  the  northwest  point.    The  fur  was  poor,  the  skins  selling  at  $5  each. 

1882:  Captain  Haritwen  stated  that  he  knew  of  a  vessel  which  took  800  seals  at 
the  Galapagos  about  1 882. 

1885:  Capt.  F.  M.  Gaflfney,  in  1885,  obtained  about  1,000  seals  between  August  30 
Md  December  8. 

•    1887:  Capt.  Samuel  Smith,  of  San  Francisco,  took  1,200  seals  from  the  Galapagos 
Iflbnds  about  1887,  the  skins  of  which  sold  for  $7  each. 

1897:  Capt.  W.  P.  Noyes,  of  the  schooner  ProttpeVj  of  San  Francisco,  visited  the 
Galapagos  Islands  in  1897,  and  between  July  16  and  October  11)  secured  224  seals,  1.30 
rf  which  were  females.  Although  the  log  book  records  of  this  voyage  state  that  the 
leab  were  procured  at  distances  varying  from  one  half  to  7  miles  from  shore,  the 
uuter  snbseciuently  stated  that  some  of  the  animals  were  killed  in  caves  and  else- 
bereon  land.  The  positions  given  in  the*  log  show  that  the  catch  was  made  in  the 
cinityof  the  old  sealing  localities  on  the  islands  above  mentioned.  These  inconi- 
ite  records  account  for  17,485  fur  seals  killed  at  the  Galapagos  Islands,  but  probably 
^resent  only  a  small  proportion  of  the  numbers  actually  taken. 
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X -REPORT  OF  AN  EXPEDITION  IN  SEARCH  OF  THE  FUR  SEAL  OF 
GUADALUPE  ISLAND,  LOWER  CALIFORNIA,  JUNE,  1897. 

FCLUDING  A  SURVEY  OF  THE  ISLAND  AND  NOTES  ON  THE  ANIMAL  AND  PLANT  LIFE 

OF  THE  REGION. 


By  WiLBim  W1L.HON  TaoBURN.  PI*.  D.^ 
Profeewr  of  BioHumicM^  Stanford  Vmveraitif. 


JtTKE  8,  1897. 
My  DkaR  Sir:  You  are  hereby  appoiu ted  aa^ifltttut  to  the  CoiDmiAtiioii  ofFitr  Seal  ftiveiitif/iiiioniii 
'tAk«<  ekiiu'ge  of  tbi^  exptaditiati  to  Guadiitupe  lalaDd. 

It  is  imdt*r»tood  that  youraelf  and  aaaistauta  nrt^  to  serve  without  Halary,  but  tijat  iill  nece«siiry 
tiBi'ti  of  tU*»  trip  will  bi^  pj*id  by  tbt;  ITtiittnl  States  Tr^iwary.  It  ia  iiuderatood  tbut  Prof.  H.  L, 
bti  aliall  be  uaaiatiiut  in  ciiar^e  of  tUo  topograpliic  nurvey  of  the  iKland  aud  I  hut  Prof.  L'harb^s  B, 
shall  have  charge  of  tbo  photography. 
You  art?  direGte4l  to  take  the  ati^amer  (i^idnetff  of  tihe  Uuiteil  Statea  Ooaat  Surrey ,  at  San  Fruuciai-o 
Inoe  16;  to  prtt vide  yoarwdvea  with  iuMtriuoeuta  lor  toj)0|j^raphie  rec^ouDoijiaaDce;  with  mutt^rial 
tie  collertioD  and  prearirvation  of  Hpeoiniena  of  natural  history ^  and  with  apparatus  for  photn- 
lin^  all  objef'lii  of  itit«re4t  which  you  may  Hnd  on  the  inland. 

Yoo  aro  directed  to  givB  special  attentiiin  to  the  fur  aeal  rookBry  which  in  suppo^L-d  tu  be  neur 
Inalfldle  «if  the  wt-ateru  nido  uf  the  island*     8bonbl  you  Itml  auch  a  rookt*ry  mutually  preaeut,  you 
|d.irected  to  eouui  the  aenla  hi  tho  diflTerent  cat^f^orieu;    tu  take  photographs  of  the  iiidividnal 
lift  and  of  the  rookery  as  a  whulo;  tu  prt^ci^rve  in  furnialiu  thret'  pupn  aud  thriio  young  mal«5  akiuM, 
possible,  the  akiu  of  ao  adult  mate;  and  akeletuuB  of  three  adult  uiahMi  and  of  aa  uuiuy  young 
Bhould  be  proi^ured,  if  poaaibh\     In  general,  you  will  ancertaiu  all  that  ran  he  found  out  in 
to  the  uataral  history  of  the  animal,  with  special  reference  to  the  coniparisnn  between  it  and 
ir  seal  of  the  north. 

Furth4*r,  its  full  an  inredtigatiou  of  the  natural  history  of  the  island  as  is  practicable  abiaild  be 
This  aboald  inc-lude  the  cotlection  of  any  reptik^s  and  inatnmida  that  nniy  ho  foauil;   of  the 
I  AU<1  murine  inv4/rtebriit<'a  in  the  tide  [lools^  and  !ia  far  as  poanihte  the  birds  and  planta. 
T«  Ibis  i*nd  yun  will  utilizt^  all  the  fanilitien  whirb  may  be  giv*^n  by  the  *»ltifM'rs  and  tr«^w  of  the 
e^f  aud  your  sUiy  ou  thi^  tslaud  in  at  your  own  ili^cretinu  iinlem  orders  tr»  the  captain  of  the 
If,  Lientenant-Cummander  tlsborn,  require   him  to  leave  at  any  particular  time,     ihi  having 
proct'C'd  bark  with  the  iifdnt^  to  San   Franriaco,  or,  if  rhu  reOJiouN  f<*r  doinj^  so  jiistify  the 
»r,  y«*u  may  prue^^d  to  San  Uiego  and  return  by  rail. 
ny  Inftirmation  « oncerniug  the  past  or  presmt  orcu]»ation  of  the  mland  hy  the  sea  eli'phaut 
Id   b<*  farefully  noted. 

In  general,  the  Orst  work  of  the  expedition  ia  to  st'cure  information  tu  r^j^ard  to  the  for  seal  and 
cure  apeciuiena  of  the  seal,  which  is  an  undeacribed  apecioa.' 

Yours  very  truly,  Davii>  ty.  .K^ruan, 

CmnmUHoner  in  vharge  of  Fur  Seal  im*i:»tigaii&n4, 
Ur.  W.  W.  Thodurn, 

Ata^ttant  la  ih§  CommiBtion  0/  Fur  Seal  inve9HgatiifH§f 

Sianfard  Universifff^  CnUf^mm, 

r*Thia  ftir  seal  htm  since  been  deacribsd  by  Dr.  C>  Hart  Merriam  m  a  aew  species,  Arcicc^fphalits 
§4mdi.     l*roc.  BioL  80c.  Waah.,  July  1,  1897. 
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FoUowiug  the  iustructious'giveu  in  the  letter  above,  we  left  San  Frandaei 
June  16  ou  the  steamer  Oedney  and  reached  Gaadalupe  Island  on  the  monBi 
June  21.    We  remained  eleven  days,  and  daring  this  time  we  carefally  studied 
miles  of  coast  line,  landing  when  it  was  possible  or  ranuing  the  steamer  or 
close  inshore  that  every  detail  coald  be  closely  observed.    Nearly  the  entire 
and  southern  shores  were  explored  on  foot  and  about  half  of  the  western  shore; 
liortliwestern  shore,  where  most  of  the  caves  are  located,  could  not  be  reactal 
account  of  the  heavy  surf,  but  it  was  possible  to  run  the  steamer  within  500  fseti 
the  surf  line  and  carefully  observe  every  i)oint  by  means  of  the  glasses. 

The  interior  of  the  island  was  thoroughly  explored  and  nearly  every  form  of 
and  insectt  and  plant  life  seen  was  collected.    A  list  of  these  forms  is  appended  tol 
report.    No  reptiles  were  found.*    A  list  of  the  fish  collected  is  given  below. 

To  Professors  Green  and  Wing  fell  the  very  difficult  and  often  dangeroiu  woiki 
exploring  the  interior  of  the  island,  while  I  gave  most  of  my  attention  to  the  cotft 
Lieut.  Commander  A.  P.  Osborn,  commanding  the  Oedney^  put  his  ship  and  ent i 
our  disposal,  and   from   him  aiid  his  officers  we  received  most  efficient  help. 
com]>lete  survey  of  the  shore  line  and  a  sketch  of  the  island  was  made  by  theol 
of  the  Gedney,    A  copy  of  this  sketch  map  is  transmitted  with  this  reixirt. 

The  shore  line  is  everywhere  composed  of  ragged  masses  of  rock  freshly 
from  the  clifls  above  and  seems  too  unstable  to  allow  the  growth  of  marine  form 
of  tide- pool  life.    There  is,  for  these  tropical  waters,  very  little  life,  and  thein^ 
brat('»8  that  were  found  were  small  in  size  and  not  very  numerous. 

There  are  no  kelp  beds  about  the  island,  and  everywhere  but  in  a  little  eon 
the  south  side  of  the  island,  where  it  is  comparatively  shallow,  the  water  is  very 
a  short  distance  from  the  shore.    This  may  be  the  explanation  of  the  small  nonbffi 
water  birds.    During  the  ten  days  1  saw  but  two  shags  and  eight  gulls.    The 
water  bird  that  seemed  quite  common  was  a  night-fiying  petrel.    On  the  north' 
coast  are  numerous  caves  into  which  the  waves  break.    It  was  in  these  caves  thit 
fur  seal  was  formerly  found  in  large  numbers. 

A  very  careful  study  of  the  50  miles  of  coast  line  was  made  with  special  refereodi 
to  the  juesent  or  i)a8t  occui)atiou  by  the  fur  seal.     In  some  i)lace8  it  was  im^wssiblete 
land  on  account  of  the  high  surf.     In  these  eases  the  boat  was  run  as  close  insbott 
as  possible  and  every  object  visible  was  examined  with  glasses.     Unfortunately, th 
sea  was  too  rou^h  to  make  a  complete  and  minute  examination  of  all  the  caves.  M 
in  the  repeated  trips  around  the  island  and  six  trips  along  the  northwest  shore, irlrtW 
most  of  the  caves  are  located,  no  fur  seal  or  bones  other  than  the  bones  of  {roat^wett 
seen.     Two  sea  lions  {Zalophus  vaH/orniatius)  were  seen  on  an  outlying  i-ock  ill 
Steamer  Point(seeniai)).     From  the  bluf!*s,  which  on  the  west  coast  are  from  5CK)  to  1,0* 
feet  high  above  tiie  shore,  the  coast  line  was  carefully  studied,  but  no  seal  werenotol 
on  the  rocks  or  in  the  water.     On  the  south  side  of  the  outer  island  (see  map) is* 
rookery  of  sea  lions  {Zalophm  cnlifornian  us),   A  count  made  at  8  o'clock  a.  m.  showedW 
bulls,  50  cows,  and  'M  pups.   This  rookery  was  repeatedly  examined  in  hopes  of  findiV 
fur  seal  anionjj:  tiie  sea  lions,  but  none  were  seen.     One  day  was  spent  on  the  rookefj 
sketching  and  photographing  the  sea  lions.     The  adults  were  quite  timid  and  took  tic 
the  water  if  we  approached  within  40  feet  of  them.    Though  the  bulls  tried  to  ben 
the  cows  ba<k  on  to  the  rocks  and  frecpiently  succeeded,  none  of  them  would  con 
near  us,  nor  did  any  of  the  bulls  come   ashore  wiiile  we  were  on  the  rookery.    Tl 

'  hi  Hull.  (;al.  Acad.  Sci.,  Vol.  I,  j*.  220,  Prof.  K.  L.  (iret^nc  Hpeaks  of  Keeiiig  two  or  three  tmiuW  liiar 
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[quite  feiniess  and  crawled  around  our  feet,  W«^  took  one  akin  acd  a 
lid  two  pupa.  On  the  rookery  we  found  a  cow  that  li*ad  been  dead  two  or 
C8,  and  evidently  shot.  There  were  everywhere  Bigns  that  the  island  is 
visitM,  and  the  uuproteeted  fur  seal  whose  hide  is  suid  to  hr.  worth  ?ir> 
<ly  been  almont,  if  not  entirely,  exterminated  by  those  who  visit  the  island 
0ri)O8e8. 

le  presence  or  absence  of  fur  seal  on  the  island  at  the  present  time,  1  can 
tat  if  there  are  any  left,  they  are  few.  During  tlie  eleven  days  wo  were  at 
{parties  were  in  various  parts  of  the  island,  all  on  the  lookout  for  spcciinens, 
rere  seen.  Mr,  A,  W.  Anthony,  of  San  Diego,  who  visited  the  island  a  few 
fore  our  party,  says  that  he  saw  two  or  three  then,  though  he  failed  to 

p. 

I  connection  we  may  put  on  record  certain  notes  furnished  concerning  these 
j  Anthony,  under  dat«  of  November  26,  San  Diego,  writes: 

I  he  imposHiblo  for  me  U)  f^i  ve  you  ftiiy  ide;i  i*i  tli«  number  itf  ftir  ^eal  NtHl  hs(i  iii  iinatlnhifge 
^  a  tew  are  left  there  I  know,  for  I  bavc^  seen  twn  or  tliree  the  past  spritij^,  ami  none  hiive 
hit©.  There  are,  however,  very  few  Ita^fi^  aivd  thoBe  are8oa>tt«reil  lind  me  only  to  lie  found 
p  that  are  expose*!  only  at  low  tide,     I  oun  give  yoti  no  landnmrkLH  whereby  these  tiftwa 

td;  hut  I  think  they  are  conftned  to  tJn^  weather  (north wont)  and  eastern  nhUs  '  nf  the 
lade  Heveral  trips  to  the  island,  the  HrKt  with  Mr.  Towiiaond  in  IHiU.  We  fuiled  ta  ohtiiin 
|ft.  The  following  yejkr,  however,  36  seals  were  killed  there,  and  again  15  wit©  taken  tht^ 
liter  onr  viHit.  iSinee  then  tha  aealers  have  oonsidered  these  sealM  extiuit,  Init  they  are 
I  of  sealing  the  inland. 

ert^ation  with  those  who  nealed  there  when  the  species  was  common  I  learn  that  thf  old 
I  females  and  pops  a«  Boon  as  the  tatter  were  a  week  or  so  old,  and  wore  not  again  neen 
owing  year*  It  is  thought  that  they  go  to  wra,  hot  it  i«  far  more  likely  that  they  reKort 
ling  bidow  the  surface  of  the  water,  since  thi*  species  Httems  to  be  resident  only  on  the 

t  never  been  seen^  so  far  us  I  <'an  lean>^  east  of  the  Los  Benitos  Inland,  not  oven  hauling 
d,  2t)  miles  east  of  the  Benitos,  when  they  were  coonnon  on  the  latter. 
ftll  are  gone  from  the  Benitos^  since  I  have  nailed  there  four  times  in  the  paat  two  years 
^  fonnd  any,  [  am,  however,  Natistied  that  enough  are  still  on  Onadalnpe  to  restore  the 
[|  hot  abftolnt^'  protection  is  necessary  and,  for  all  I  can  si^e,  iniposaible, 
ftrning  that  tho  Gnudalnpe  seal  belonged  to  the  southern  genns  I  fully  expected  to  iind 
lie  Revillegigndo  Islands,  thna connecting  them  with  the  Galapagos  specieB,  bnt  a  careful 
; those  islands  faihrri  to  bring  to  light  ©videnceH  nf  seals  of  any  apoeie«* 

lay,  where  Mr,  0*  n,  Townsead  found  four  flknlls  of  fur  seat  in  May,  180U,' 
dphant  Beaiih,  on  the  northwest  Ride,  were  Imth  visiteit  by  I'rofessorn  (ireeti 
but  a  rarefnl  sean-h  revealed  neither  seal  nor  elepliaiit  seal,  nor  did  they 
rts  of  the  skeleton  of  eitlier  aniuuiL 

Ih  I'ollected  ab<mt  the  tMaud  were  iden titled  l>y  Dr,  C  If.  (filbert,  and  the 
a  below.  Except  in  the  tide  poolH,  whitdi  were  worketl  by  Professor  (Jreen, 
h  study  of  the  fish  was  made.  Bonito  and  yellow  tail  were  quite  common 
knght  by  trcdling  from  the  steamer. 


mfranei§ca  Oirard. 
fronto  (Jordan  and  Gilbert). 
^mftricHH  (Ayrea). 
kthratHB  (Girard). 
Wm»  (Ayrefl  j 
^0iemndttM  (Girard). 


Pimelomttopon  pulcher  (Ayrea). 
Iridio  »emicint'tus  ( Ayres). 
Ctinocoitiis  analia  (tJirard). 
('duttttatilHS  pHnvfpB  Jenyoa, 
Remora  remora  (Linmeus)^ 


item  side  waa  ho  tboronghly  aicaminAd  hy  our  party  that  I  feel  jnaiiUed  In  laying  that 
pne  on  that  side  during  ther  period  of  our  visit.— W.  W.  T. 
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THE  BIRDS  OF  GUADALUPE  ISLAND. 

Tlie  abaeiicje  of  water  birds  was  coustaptly  notked.     In  one  trip  of  18mi\esf 
the  western  sliore  I  saw  but  two  gulls  (LaruH  iyi'cidentalis)^  two  eormorantSj  and  ( 
sooty  albatross.    No  where  did  we  see  any  signs  of  the  extensive  breeding  ground*  i] 
common  oti  tht*  islands  uearer  tlie  Mexican  shore. 

But  two  forms  of  water  birds  were  at  all  common.    The  first  was  the  nigl! 
petrel  (Oceanodroma  teucorhoa  mairodaetifla).    This  was  abundant  about  the  \ 
night  when  we  were  ancliored  near  the  cliffs,  and  specimens  were  repeatedly  eaptu 
alive.    It  was  attracted  by  the  tires  of  parties  camping  on  the  shore  and  was  frequtiai 
mistaken  for  a  bat* 

The  other  water  bird  that  was  seen  in  large  numbers  was  called  by  the  safli 
**sea  pigeon/'  We  met  them  in  large  numbers  some  distance  from  the  island,  eiti 
resting  upon  the  surface  or  tlyiug  close  to  the  water,  but  we  could  not  get  nestf  eitoKj 
to  identify  them.  It  may  have  been  the  bhick-ventai  shearwater  {Puffinm  ^i 
which  Mr,  Walter  K.  Bryant  saw  here.  The  following  list  includes  the  birds  idetitil 
during  the  t-en  days  from  June  21  trO  July  1.  I  have  followed  the  paper  ou  the  DroC 
tliology  of  Guadalupe  Island,  by  Walter  K.  Bryant  (Bui.  Cal  Acad.  Sci.,  Vol.  11,2^8^ 

1.  LftJiiB  occi  den  talis.     Western  goU. 

Two  specimens,  seen  nearly  every  day  on  the  rocks  along  the  southern  shore, 

2.  Oceanodroma  leucorhoa  macrodactyla.     Hryant'n  p&trtil. 

This  little  bird  was  very  common  on  dark  nights.     It  would  fly  aruuud  tbe  i 
uttering  a  peculiar  cry.    Occasionally  one  would  strike  the  rigging  and  fall  to  tbedi 
or  enter  the  cabin.    Several  specimens  were  sectired  in  this  way  and  kepi  alive  fieri 
days, 

3.  Buteo  borealift  calnrtti.    Western  red  tail 

Two  siiecimens  were  seen  over  the  southern  part  of  the  island*     It  was  frequentJ| 
seen  in  the  southern  part.    No  specimens  were  secured. 
4«  Falco  sparverluB.    Amerioati  sparrow  hawk. 

5.  Colaptes  mfipileuB.     Guadalupe  llicker. 

Three  8])eciraens  were  secured  among  the  pines  at  the  northern  iK>rtion  of  the  islai 

6.  Micropus  melanoleueus.     Whitolhroatod  Hwtft. 

A  swift  of  some  kind  was  occasionally  seen  about  the  higher  parts  of  the  islM 
None  were  secured  for  positive  identiticationy  and  these  may  have  been  some  otl 
gpecies. 

7.  CarpodacuB  amplua,    Giiailalupe  hmiRe  liDch, 

Very  common  about  the  springs  on  the  top  of  the  island. 
B,  JiiuGo  insularii.    Gtuidalupti  jubgi». 

Very  common  amoug  the  pines  and  cypress  trees  of  the  summits 

9.  Plpilo  coneobrinufl.    Uuiidalupe  towhee. 

One  specimen. 

10.  SaJpinotes  giiadeloup«tisU.    Ouadaliipe  rack  wren. 

Very  common  everywhere,  especially  among  the  rocks  along  shore. 
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5.  0itMK)plillm  sp. 

One  spedmen. 

6.  Saroophaga  sp. 

Four  spedmeiia. 

7.  Compaciiiyla  maortlartai  Fabr. 

One  spedmoQi  male. 

8.  liooflia  owat  Linn. 

Four  speeimenB. 

9.  Cafflphora  Tomltoda  LiniL 

One  speoimen. 

All  of  tiieee  insects  irare  presenred  in  alcohoL    Tbe  more  deKeateef  1 
diptera— were  consequently  somewhat  sbronken  and  discolored. 

Judging  from  this  little  collection,  the  insect  fieuina  of  Ooadalnpe  Ldand  etftttl:] 
differ  markedly  fh>m  that  of  some  parts  of  Oalifomia. 


REPORT  ON  THE  PLANTS  OF  GUADALUPE  ISUND. 

By  WiLUAM  BU88XLL  DUDUET, 

Fnfmwr  qfSif$temaUe  Boitmy  im  LeUmd  SUmfcrd  Jwi^kor  CTaJMrtily. 

The  coUection  of  plants  made  on  Guadalupe  Island  in  1897  was  gathered 
the  last  week  in  June  by  Profe.  Buftis  L.  Green,  Oharles  B.  Wing,  and  WSm 
Thobum.    The  dry  season  was,  of  course,  well  adranced,  and  the  coUeetMm  is 
interesting  as  showing  what  is  to  be  found  in  bloom  in  the  summer. 

The  island  had  been  visited  by  Dr.  Edward  Pidmer,  who  collected  from 
till  May,  1876;  visited  all  parts  of  the  island,  and  obtained  131 4>ecieB<^|^aais. 
were  published  by  Sereno  Watson  in  the  ProeeeAings  of  ike  Amerieam  A 
Arts  and  Scimdes^  XI,  105.    Of  these,  21  were  peculiar  to  the  islaadp    Dr. 
again  visited  Guadalupe  Island  in  1889,  for  a  short  time.    A  list  of  Dr.  Palmer^  M 
collection  was  reported  upon  by  Dr.  J.  K.  Rose  iu  tbe  Contributions  to  the  U.  & 
National  Herbarium,  I,  21.     Here  4  uew  species  are  published  and  29  spedefi  an 
listed  as  peculiar  to  the  island. 

Prof.  Edward  L.  Greene  next  collected  there  seven  days  during  the  last  half  of 
April,  1885.    He  added  several  to  Palmer's  list,  including  several  new  species.  His 
observations,  together  with  a  revised  list  of  the  plants  of  the  island,  were  published  : 
by  the  California  Academy  of  Scienccsj  Bulletin,  I,  214. 

Dr.  F.  Franceschi,  of  Santa  Barbara,  collected  there  during  December,  1892,  aods 
part  of  January,  1893,  and  published  an  interesting  series  of  notes  on  his  observation 
in  Zoe;  (San  Francisco),  IV,  130.  \ 

.  A.  W.  Anthony  and  T.  S.  Brandegee  visited  the  island  in  September,  1896,  fori 
short  time,  and  again  in  March,  1897,  and  have  already  distributed  a  limited  nombei 
of  herbarium  specimens  from  there. 

About  135  species  of  tiowering  plants  have  been  reported.  The  Staufoid 
University  party  brouf^ht  back  37  species,  of  which  3  (a  Talinumj  a  FrankeniOj  and 
a  rhyllospadix),  have  not  before  been  reported  and  belong  to  genera  new  to  the  island 

Note.— The  Arachnida  were  determined  by  Mr.  Nathan  Banks;  the  orthoptera,  by  Mr.  S.  B 
8cu(lder;  the  Coleoptera  by  Mr.  Samuel  Henshaw. 
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by  Is^ndeil  at  the  ancliorage  at  tlie  south  end  arirl  oxplorotl  the  dry  ceutral 
ley  occupying  the  south  half  of  the  iBland;  they  also  explored  the  northern  half 
en  the  west  anchorage,  and  from  that  on  the  northeast  ^Ide,  The  northwest  and 
ch  of  the  central  part  remained  nii visited,  ehiolly  on  aet*oiint  of  the  dryTiess 
i  hwit  and  thr  diffiouUy  of  transportiiiif  wuttir;  therefore  the  follertioii  eonld  not 
ie  been  by  any  means  exhanstive. 

Destructive  of  ve*;etation  as  are  the  p>ats,  they  are  debarred  fr*)m  visiting  the 
itUern  half  of  the  island  in  the  dry  season  by  the  diHtanee  from  the  only  frenh 
ler — the  springs  at  the  north  end.  If  anyone  e-ould  make  a  thorough  survi'y  of  the 
liiner  flora  orthe  south  end,  he  wouhl  find  apparently  the  nutural  conditions  nearly 
[iisturbed,  and  would  be  rewanled  pro!>ably  by  !iew  tliseoveries. 

The  Stanford  party  report,  as  all  others  have  done^  that  the  woody  plants  of  the 
Hud  are  doomed  if  the  present  conditions  continue.  They  made  careful  search,  but 
ffii  unable  to  discover  that  a  single  young  or  seedling  tree  hjul  escaped  destruction 

the  goats.  Many  dead  but  no  living  junipers  were  seen,  and  the  causes  i>f  the 
lith  of  so  many  i>f  the  cypresses  iippears  to  have  been  demonstyiited.  The  goats 
dp  oli*  the  living  bark  of  the  latter  in  places,  and  tlte  tree  ih  its  effort  to  repair  the 
\my  forms  a  new  somewhat  hypertrophled  growth,  leaving  a  dead  streak  underneath. 
le  increase  an<l  decay  of  these  dead  spots  finally  leaves  but  a  shell  of  living  bark 
d  wood  near  the  base  of  the  tree,  and  the  wintc^r  winds  overturns  it  years  before  the 
iMJof  its  natural  deaths 

The  presence  of  a  considerable  amount  of  dead  wood  in  the  southern  part  of  the 
iaml  has  been  observed  by  c«>l lectors  previous  to  ours,  and  it  was  snp]iosed  to  b^i 
lejiuiipej-;  bnt  the  structnre  of  the  sjiecimeus  brought  home  agrees  well  with  that 

tlje  e3i>ress  and  not  with  the  wood  of  the  Juniper  collected  on  the  nniinland.  The 
l^ri'sses,  theretbi*e,  prob:il)ly  extended  over  tim  strntheru  half  of  the  island  niiiil 
►Ktmycd  liy  the  goat^,  and  their  disappearam-e  may  have  caused  thts  disappearance 
'8ubf>erennTal  s[)riugs,  as  none  exist  in  that  region. 

It  was  gratifying  to  fln*l  PhtiHoHpadix  existing  on  Guadalupe.  It  is  another  link 
nuecting  this  tlora  with  central  California.  It  is,  niore<)ver,  the  most  southern  station 
ported  to  me,  the  next  northerly  being  at  Ensenada,  bi  the  northern  part  of  Lower 
ilifornia.     It  is  the  most  insular  also. 

The  tlowering  plants  are  given  below,  and  the  few  mosses,  lichens,  ami  algas 
&Qght  back  will  be  reported  elsewhere. 

U)WERINf*  PLANTS  COLLKCTEI*  IN    rMK  SUMMER  UF  18ir7  ON  (ilfAhALUPK  ISLAND. 


icbflcoltsia  ramoBa,  VI.  L,  Greenu. 

All  parts  of  the  island.     Only  a  few  in  [lower. 
ifiomeris  aubuiata^  Boiss. 

Near  the  northeast  landing. 

enc  gallica,  L, 

ergnlaria  moerothica,  lleyiili. 

In  fruit.     Densely  glamlular-ttunent4m.     Abundant  among  rt>ck8,  south  end  of 
ind. 
tUcenia  ^rajidifolia,  Cliain.  nml  Sc*hlo<'hr. 

On  the  side  of  the  bank  near  the  northeast  anchorage. 
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Talinum  Ooadalupense,  n.  sp. 

Jjeaves  thick  and  fleshy  oblancoolate,  2  to  5  centimeters  long,  all  radical.  M 
fusiform,  fleshy,  broadening  at  top  into  a  short  rhizoma  extending  laterally.  Flower 
ing  ])anicles  3  to  5  decimeters  in  height,  ascending,  naked  except  for  the  ddloid 
sicuminate  scsirions  bracts  at  the  bases  of  the  divaricate,  scattered  branches  whk^ . 
occupy  the  upper  half.    Flowers  in  terminal  close  clusters.    Sepals  2,  roundisb^per* 
sistent.    Petals   rose-colored,  broadly  oborate,  nearly  1  centimeter  long.  Stamai 
numerous.    Slender  exserted  style  with  a  2  to  3  lol>ed  stigma.    Capsule  broadly ovoii 
acute.    Walls  three- valved,  splitting  from  above.    Placenta  basaL    Seeds  disk-diaped, 
numerous. 
Sphaeralcia? 

Material  scanty.    Near  northeast  landing. 
Malva  boreaUa,  Wallm. 
Erodium  Cicutarium,  L41er.  Alfilarilla. 

In  fruit. 
Erodium  moachatmm,  L'Her. 

In  fruit.    Contrary  to  Profojssor  (Irecne's  ex})erience  in  1885,  the  ErodiumsluiTe 
become  widely  extended  over  the  island  and  form  the  favorite  food  for  the  goats. 

Rhus  Laurina,  Null.    Laurel  Hiimach. 

In  flower.    Collected  from  the  shrubs  mentioned  by  Franceschi  in  the  old  crater 
on  the  northeast  side  of  the  island.    The  only  ones  seen. 
Trlfoliuin  miorocephalum,  Tursh. 

In  fruit,  north  end  of  island. 
Hosackia  ornithopuB,  Greene? 

Too  fragmentary  for  exact  determination ;  near  northeast  lauding. 
MentzeUa  micrantha,  Torr.  &  Gr. 

North  end,  in  the  canyon. 

Cactus  Gk>odriohii  (Scheor.),  Kuntze.     {MamiUaria  yoodrichii  Scheer.) 

In  fruit.    Not  many  specimens  observed,  and  all  contined  to  the  south  end  of  the 
island. 
Opuiitia  prolifera,  Engelin.     Prickly  pear. 

Abundant  near  the  northeast  part  of  tlic  island,  also  near  the  west  side  aiidioragei 
and  scarce  at  the  south  end  iu  the  central  valley. 
Mesembryanthemum  cryBtallinum.    L. 

>'ear  south  anchorage. 
Filago  CaUfomica,  Nutt. 
Franseria  camphorata,  (ireciir. 
Hemizonia  frutescens,  Gniy.     (tuailalupr  tur  wrod. 

In  full  flower.  Abundant  in  the  south  part  of  the  island  on  very  rough,  rody 
lava  soil,  or  sand  near  the  red  lava  cones.  Kei)orte(l  by  Palmer  in  1875  as  very  vart, 
by  Greene  as  abundant.  It  may  have  iiHTeased,  as  goats  do  not  relish  it.  It  \) 
remarkable  as  a  suttrutescent  species  in  a  gcMuis  of  annuals,  and  wjis  so  observed  b 
Dr.  Palmer  and  by  our  collectors  in  181)7,  as  evidenced  by  specimens. 
Perityle  incana,  (iray. 

This  line  species  was  in  lull  flower.     Abundant  iu  southern  i)art  of  island. 
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% 
9  Grayi,  Rose. 

flower  and  frequent  in  the  canyon  above  the  northeast  landing.    (This  is  the 

9ry  of  Watson's  and  P.  Calif omwa  of  Greene's  list.) 

rea  Melitensis.     L.    Nap:i  thistle. 

long  the  trail  near  north  end.    Collected  also  by  Dr.  Palmer  in  1889. 

Ui  oleraceu£K  L.    Sow  thistle. 

'evinii,  Gray. 

fruit.    (The  Gilia  multioaulis  mille/oliay  Gray  of  Watson's  list.) 

a  floribonda,  Greene. 

fruit  and  flower.    Canyon  at  the  north  end. 

Ekia  maritixna,  Greene. 

rongly  referred  in  Watson's  report  on  Palmer's  collection  of  1875  to  Eritrichium 

i/oUum  Torr.j  included  later  by  Gray  under  his  K.  ramosisaimaj  from  which 

separated  by  Greene.    Bull.  Cal.  Acad.  2 :  204. 

is  Califomica,  Gray. 

K>diam  murale,  L.  • 

z  Palmeri,  Gray. 

fruit.    In  the  central  valley  at  south  end. 

BUS  Guadalupensis,  Watson.    Guadalupe  cypress. 

ccellent  young  flowers  and  fruits.    Its  time  of  flowering  must  therefore  be  much 

•hau  C.  macrocarpa,  the  Monterey  cypress,  with  which  Dr.  Masters  has  been 

d  to  unite  it.    The  bark  on  sections  of  limbs  6  inches  in  diameter  scales  ofl'  in 

ar  flakes,  suggesting  the  Platanusj  and  photographs  of  the  native  groves  show 

d,  round  head  in  isolated  trees.   The  stringy  bark  and  spire  top  of  0.  macrocarpa 

11  known.    Moreover,  the  seeds  in  the  latter  are  nearly  twice  as  many  and  often 

^f  as  large  as  in  0.  Ouadalupensin. 

nsigniB,  Dongl.  var.  Binata.  Engelm.    Guadalupe  pine. 

)w,  not  more  than  fifty,  on  the  northeast  ridge. 

ipadiz  Torreyi,  Wats.    Sea  grass. 

larce,  near  the  west  anchorage  and  the  south  anchorage.    Only  a  single  flower- 

mch  was  obtained  and  no  fruit.    The  leaves  and  spadix  are  more  attenuated 

n  the  California  plant,  but  the  inflorescence  and  abundant  root-stocks  and 

are  of  similar  habit.    Not  reported  so  far  South  elsewhere. 

la  capitata,  Benth. 

dbs  of  what  is  apparently  this  species  were  obtained. 

a  eduUs^  Watson.    Guadalupe  palm. 

of.  B.  L.  Green  obtained  photographs  of  this  beautiful  island  palm  and  observed 

ree  canyons  opening  the  central  valley  above  the  south  anchorage,  in  one  canyon 

west  side,  and  on  the  northeast  side.    Fifty  or  more  trees  in  each  canyon. 

son  monspelienfiis,  Desf. 

mmon  about  the  springs. 

m  marinrun,  L.     Wild  barley  grass. 

mndant  over  the  island,  eBX)ecially  in  the  more  fertile  northern  part. 


Xl.-OBSERVATIONS  DURING  A  CRUISE  ON  THE  DORA  SIEWERD,  AUGUST- 
SEPTEMBER,  1895.' 


hy  A.  It.  ALKXANI»fili(. 


Pursaaut  to  instructions  from  the  Uoii.  MarHball  MeDouald,  United  States  Oomr 

^isdiofier  of  Fish  ami  Fisheries,  to  set^iire  )>assag4^  on  a  pelagic  si^aling  vessel  for  the 

ptirjxjse  of  niiikiM;^  a  t:ruise  in  Beriui^  Hea,  wit  h  the  object  of  g:atheriiig  iTtforniatie»u  i'orr 

•^Miing  the  pelagic  hubitn  of  fur  seals^  the  methods  emph>yed  for  their  eaptiire  at  Heu, 

^heirfood,  the  i>ro[>ortion of  eac^h  Bex  represented  in  tlie  eatch,  ete,,  I  left  the  Alhairotis 

^t  Tuaiaska,  tlio  middle  n(  rfnlv,  1895,  in  aAvait  tlie  arrival  of  the  j^ealint?  lleet.     8id>He- 

'JOeiitly  aee.omiHodatious  were  obtained^  thnnigh  t!ie  kindness  uf  Capt*  H,  F.  8iewerd, 

I^U  ills  vessel,  the  I^ora  Stewa'dj  a  sfhoorier  of  100  tons  register,  and  one  of  tire  largest 

1^^  tbe  fleet*     Bho  carried  18  canoes  and  2  boats,  and  a  erew  of  30  Indians  and  0  white 

l^'neij.    As  two  Imlians  go  in  a  eanoe,  the  spearsmen  and  boat  steerers  were  ei|iially 

|^ivided< 

The  writer  went  <ni  board  the  Sietreni  \n  tho  evening  of  July  27,  but  owiTig  to 
*t<>rmy  weather  she  did  not  sail  until  the  uiorniiig  of  the  3Iftt,  getting  underway  in 
otiipany  with  27  other  se:diug  vessels.  The  wind  being  light  we  were  obliged  to 
Uicbor  ofl'  Ulakhta  llead.  Hand  lines  were  put  over  here  and  lishiug  earned  on  lor 
t^rt)  hours,  resulting  iu  the  cjipture  of  22  cod  and  4  halibut. 

Early  id  the  afternooiij  with  a  light  wind  from  the  eastwanl,  we  worked  toward 

lOape  Cheerful,  whieh,  the  next  morning  (August  1),  bore  southeast  25  miles,  tlie'tleet 

l^y  this  time  being  considerably  scattered-    At  9  a.  m.  2  sleeping  seals  w^ere  observed, 

^lid  shortly  alter  wards  the  vessel  was  hove  to  ami  the  canoes  put  over.     Hach  hunter 

^^Uidu^'  the  hidiaiis  was  anxious  to  seeiire  the  lirst  skin,  a  sujierstition  prevailing  that 

^ewlm  kills  the  first  skin  at  the  beginning  of  a  cruise  will  be  utteuded  with  good 

^^vk  during  the  remainder  of  the  seasou.    No  time  was  lost  in  getting  the  eaniies  in 

tlm water,  as  a  unniber  i>f  other  vessels  iu  sight  lind  nlready  loweied  their  lioats. 

4<ter  tlie  canoes  had  gotten  iibout  2  miles  ahead,  the  vessel  folio wetl  ir*  their  wake; 

I  as  the  €iay  w^as  elear  tliey  ecKihl  be  seen  for  a  long  dist^iuce.     Occasionally  a  sail 

nJd  be  seen  to  lower^  whieh  indicated  iluit  the  canoes  were  among  seals. 

Before  entering  into  a  discussion  of  the  details  *>f  my  observations  it  may  be  well 

I  «tate  that  the  positions  of  eacli  ihiy's  cat<;h  will  be  found  in  appended  Tabic  No.  1,^ 

I  fiatae  correspooding  with  those  given  in  the  vessel's  oflieial  log.    The  noon  posi* 

fljaii  each  day  is  shown  iu  Table  No.  2,*  iu  which  is  also  recorded  the  direction  and 


'  Kepriiitcd  frotii  Heal  Lite,  PI .  II,  SniiU*^  Dm%  U7,  1895. 
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force  of  the  wind,  the  barometer  reading,  and  the  temperature  of  the  air  and  water. 
The  temperature  of  the  water  was  taken  5  feet  below  the  surface.  The  material 
found  in  the  stomachs  of  seals  has  been  labeled  with  reference  to  the  noon  positton. 

In  the  afternoon  we  passed  numerous  patches  of  seaweed  and  kelp.  Inaftt 
instances  seals  were  seen  with  their  heads  and  flippers  thrust  up  through  this  floatios 
material.  Occasionally  they  would  dive  and  swim  a  short  distance,  soon  retanio; 
to  the  suiface,  however,  rolling  over  and  over  in  the  tangled  seaweed,  bnt  same- 
times  stopping  in  their  play  on  the  alert  for  danger.  When  on  sealing  groond, 
hunters  always  carefully  inspect  floating  seaweed,  and,  as  a  rule,  if  there  are  sds 
about,  they  are  almost  sure  of  finding  one  or  more  in  eac*h  large  patch.  Late  iu  tto 
afternoon  we  passed  close  to  such  a  patch,  covering  a  considerable  area,  in  which  I 
seals  were  playing.  They  paid  no  attention  to  the  vessel,  although  within  100  yards 
of  them.  A  hunter  with  a  shotgun  could  have  captured  2  or  3  of  the  number,  and 
an  Indian  with  a  spear  would  have  secured  at  least  2.  j 

At  5  p.  111.  the  canoes  returned  with  a  catch  of  42  seals.  Three  of  the  males  were  j 
about  3  years  old,  all  the  others  of  both  sexes  being  from  2  to  4  years  old.  Their  ' 
stomachs  were  nearly  all  empty,  a  few  containing  some  material,  which,  however,  wis 
too  much  decomposed  to  be  identified.  The  hunters  rei>orted  seeing  but  few  seaii 
asleep,  and  these  appeared  uneasy.  Most  of  those  observed  awake  were  finning.  No 
great  body  of  seals  had  been  noticed,  and  in  such  pleasant  weather,  if  there  had  beea 
many  on  the  ground,  18  canoes  and  2  boats  could  have  picked  up  100  or  more. 
This  number  of  boats,  traveling,  as  they  do,  in  a  path  from  10  to  15  miles  wide,  mast 
necessarily  see  nearly  every  seal  within  that  belt.  The  few  seals  seen  traveling  to^ 
were  going  toward  the  northwest. 

The  chief  of  the  tribe  reported  hearing  the  discharge  of  firearms  a  short  distance 
to  windward  of  liis  canoe,  but  he  could  not  tell  to  what  vessel  the  boat  belonged. 

The  next  day,  August  2,  the  boats  were  lowered  at  7  a.  m.  The  weather  bid  fair 
for  a  successful  day's  hunt,  the  wind  being  north-northwest  and  light,  and  the  sea 
smooth.  In  the  early  part  of  the  forenoon  we  jogged  close  to  3  seals  playing.  Fre- 
quently they  would  roll  over  several  times,  stop  suddenly  to  scratch  themselves,  and 
stand  upon  their  heads  with  their  hind  flippers  about  2  feet  out  of  water.  They 
repeatedly  performed  this  operation.  When  quite  near  them  one  of  the  se^Ls  lifted 
its  head  up,  but  the  sight  of  the  vessel  caused  no  alarm.  Having  no  boat  to  lower 
or  spear  to  throw,  a  hmd  noise  was  made  by  shouting  and  heating  upon  a  tin  can. 
This  did  not  have  the  effect  of  fri^^hteniiig  them,  but  a  light  thump  on  the  rail  of  the 
vessel  caused  tliein  to  dive  instantly,  and  when  next  seen  they  were  about  200  yards 
away.  Pausing  to  look  at  the  object  which  had  frightened  them,  they  then  swam 
rapidly  away  in  an  easterly  direction. 

From  the  above  it  would  appear  that  seals  are  ordinarily  but  little  frightened  by 
the  presence  of  vessels,  provided  they  are  to  leeward  of  them.  Had  we  been  on  the 
windward  side  the  seals  would  have  taken  alarm  almost  instantly,  and  would  *»itbei 
have  dived  or  swam  rapidly  away. 

At  1  p.  m.  a  heavy  fog  bank  appeared  in  the  northwest,  and  shortly  afterwards  the 
canoes  and  one  boat  returned.  The  otlier  boat  had  evidently  gone  astray,  but  as  the 
weather  was  smooth  no  great  anxiety  was  entertained  for  her  safety.  Forty-five  seals 
were  brought  on  board,  2(J  being  males  and  19  females.  All  the  females  except  2  were 
with  milk.    Their  st4)niachs  were  mostly  empty. 
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Through  the  ni^ht  the  weather  continued  ibggy.  Early  tbe  next  morning,  August 
pidbarp  lookout  was  kept  ft»r  the  missing  boat,  and  also  for  seals,  No  attempt  bad 
|iD  made  to  lower  the  eaQoet^  altlioiigb  the  sea  was  t^ompanitively  smooth.  The 
Bat  fog  wliieh  hung  over  the  water,  in  connect  ion  with  the  i'aci  of  the  missing  boat, 
md  the  Inilians  to  hang  back.  At  7  a.  m.  a  sleeping  seal  was  observed  under  our 
ulose  ahoard,  but  not  in  a  position  to  detect  us  by  the  sense  of  smell.  A  ranoe 
SiMiri  hiuncLed  and  started  in  pursuit^  but  the  sliort  choppy  sea  ma*le  it  sumewtiat 
colt  to  ca[)tni'e  it.  In  calm  weather,  or  at  times  when  there  is  only  a  light  wind 
ing,  a  canoe  in  approaching  a  se^il  is  generally  i)mldh*d  directly  from  the  leeward^ 
ilMn  a  choppy  sea,  such  as  prevailed  on  this  occasion,  an  Intlian  always  apiiroaches 
lie  to  the  wind,  which  brings  the  canoe  in  the  trough  of  tbe  sea  ami  prevents  it  from 
iakiogiiuy  ooise  that  would  disturb  the  ''sleeper," 

AljoQt  nm>u  the  missing  boat  returned,  bringing  the  skins  of  2  seals^  1  male  and 
i^QiAle. 

,  At  1  p*  UK  another  sleeping  seal  was  observed  close  under  our  lee.  In  ninety- 
fae  cases  out  of  a  hundred  a  sleeping  seal  will  awaken  when  a  vessel  is  close  to  it  to 
indward,  but  nut  su  svith  this  inilividuaU  for  it  slept  on  wholly  uuconscious  of 
IDgftr  and  was  easily  captured.  At  this  time  the  weather  showed  signs  of  clearing, 
Id  soon  afterwards  the  canues  were  loweretK  The  vessel  coutiuued  jogging  to  the 
westward  under  sealing  canvas.  One  vessel  was  in  sight.  Three  hours  later  the 
liiocs  began  tc*  return,  the  wind  having  increjised  in  forfe,  accompanied  by  a  i'hoppy 
Ba,whu'h  prevented  seals  from  sleeping.  They  were  reported  scarce,  anil  the  few  taken 
»reo»t  this  statement.  The  day's  hnnt  amounted  to  oidy  1*1  skins,  6  males  and  7 
Wnules,  Four  of  the  fenuiles  were  with  luilk.  Two  of  the  males  were  ipiite  large, 
bqt.iyears  of  age  or  over,  the  others  from  '^  to  4  years.  V^^ry  few  seals  had  been 
^rved  from  the  canoes,  and  those  noticed  awi^ke  were  traveling  to  the  southwest, 
lu  the  nu)rurng  of  Augnst  4  the  weather  was  Ibggy  and  the  wind  nortliwest  and 
lOtlerate.  White  hunters  would  not  have  hesitated  about  going  out  in  this  kind  of 
lAtber,  but  the  Indiaus  indulged  in  conshlerable  uunecessary  talk  and  paid  noatteu- 
imtoa  few  scattering,  sleeping  seals  that  were  rdiserved  among  patches  of  seaweed, 
^tas  only  when  an  occasional  glimpse  <jf  the  sky  was  seen  through  the  clonds  and 
I  anil  indications  of  good  weatlier  were  plainly  visible  that  the  Indians  showed  a 
ipositiou  to  hunt.  At  10  o'clock  all  the  boats  went  out.  At  the  time  of  lowering 
lo  other  sealing  vessels  were  in  sight.  During  the  absence  of  the  cauoes  no  seals 
Bre  observed  from  the  vessel,  althtaigh  floating  seaweed  was  |>lcntifuh 
[  The  canoes  returned  early  in  the  alternoon,  on  nccountof  a  heavy  fog  bank  which 
ddenly  shut  down.  Ch»ly  Uj  seals  had  been  taken,  8  niales  and  8  females.  Their 
Jmachs  were  entirely  empty,  which  would  seem  to  imlicate  a  ^x^arcity  of  surface  fish 
this  locality*  Out*  of  the  hunters  s^Klkc  the  sch^joner  Atinie  f\  Moore,  which 
iDrted  having  taken  <io  seals,  a  comparatively  poor  catiih,  considering  that  the 
Itlier  hjMl  been  fairly  good. 

[  The  following  day  (August  5)  the  weather  was  not  suitable  for  sealing,  owing  to 
land  mist  most  of  the  time.  The  wind  was  from  the  west  southwest  to  east-south- 
t,  grailnally  increasing  from  a  gentle  to  a  fresh  breeze,  accomiianied  by  a  sea  sufti 

Eti J  choppy  to  prevent  seals  from  sleeping.    One  -'sleeper,^'  however,  was  observed 
k  tJie  vessel  and  captured. 
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On  stormy  days  a  lookout  is  kept  by  the  buiiteis,  and  the  one  who  first  seeii  j 
seal  is  entitled  to  stand  in  the  bow  of  the  canoe  as  spearsman.  At  sach  times  tine  ! 
men  go  in  a  canoe,  the  weather  asually  being  too  rough  for  one  man  to  manageil  i 
No  selection  of  canoe  is  made,  the  most  handy  one  being  used,  and  also  the  firsts^  [ 
that  can  bo  gotten  hold  of. 

In  the  afternoon  we  stood  to  the  east-southeast  18  miles  and  during  the  iiigUlt 
the  south  by  west  17  miles,  sighting  Unala^ka  Island  on  the  morning  of  tliefitk 
The  weather  wiis  stormy  and  blowing  a  moderate  gale  from  southeast,  witli  fUliig 
barometer.  The  noon  observation  placed  us  in  latitude  55'^  t)!'  north,  longitude  ISP 
07'  west,  which  showed  that  we  ha<l  been  in  a  strong  southerly  current  forthepMt 
twenty-four  hours.  Later  in  the  day  we  ran  10  miles  on  a  northwest  course  audhort 
to  on  the  port  tack  under  a  two- reefed  foresail  and  fore-staysail  and  trysail.  In  tlie 
evening  we  passed  close  to  the  schooner  San  Jone.  During  the  night  the  wind  h&aled 
to  the  southwest  and  decreased  in  force  to  a  very  fresh  breeze.  At  times  dnriDg  the 
following  day  the  sea  was  very  rough,  not  wholly  due  to  the  wind,  but  caused  by» 
strong  current  running  to  the  southward.  At  noon  the  fog  and  clouds  deinl 
enough  to  enable  us  t<o  get  an  observation — latitude  54°  50'  north,  longitude  167^2? 
west.  In  the  afternoon  we  stood  to  the  northward  at  a  rate  sufTicient  toofikette 
effect  of  the  current.  Late  in  the  day  we  spoke  the  schooner  Waltef*  L.  fiiVA,  wUA 
liad  taken  only  (k>  seals.  She  had  been  cruising  to  the  westwanl  of  our  present  poei' 
tion,  near  the  OO-niile  zone,  and  while  in  that  region  had  seen  but  few  seals. 

Toward  evening  two  young  seals  i)layed  about  the  vessel  for  some  time.  Tbcf 
were  enticed  (juite  near  by  whistling,  but  not  close  enough  to  spear.  It  is  only  rar^ 
that  seuls  are  speared  from  the  deck  of  a  vessel.  The  young  will  often  approach  voj 
near  and  play  about,  sometimes  for  an  hour  or  more,  but  keeping  out  of  readk 
Occasionally,  however,  tiieir  curiosity  overcomes  their  customary  prudence,  and  at 
such  times  they  are  generally  captured. 

In  the  morning  of  August  H  there  were  indications  of  clearing  weather,  witi 
rising  barometer  and  an  occasional  clear  spot  in  the  sky.  A  dozen  or  more  seaUia 
bands  of  three  and  four  were  noticed,  causing  considiTable  commotion  among  the 
Indians.  A  week  of  the  scaling  season  had  already  ])assed  and  only  a  few  seals  had 
been  ca])tured,  in  consequence  of  which  tlic  Indians  were  becoming  restless.  At8 
a.m.  wore  ship  and  shook  the  reef  out  of  the  foresail,  but  \\\  a  short  time  the  fog 
again  settled  down  and  remained  so  for  the  n^niainder  of  the  day. 

In  theafternocm  we  saw  quite  a  large  number  of  seals,  more  than  at  any  time  since 
entering  the  sea.  They  were  not  moving  in  any  particular  direction.  Orcasor  killei 
whales  were  i)lentifnl,  and  kept  close  t^)  the  seals,  but  they  did  not  have  the  eflectol 
driving  them  from  the  ground.  The  sealers  claim  that  the  orcas  destroy  large  nam 
bers  of  seals  annually,  especially  in  and  about  the  numerous  passes  through  tb( 
Aleutian  Islands  and  oti'  the  coast  of  »Iapan.  Many  hunters  say  that  when  out ii 
their  boats  it  is  not  an  unfrecjuent  occ'urrence  to  see  orcas  devour  seals.  Onehnntfi 
on  board  of  the  Sicfccrd  informed  me  that  on  two  occasions,  off  the  Japan  coast, orc3 
attempted  to  take  the  seals  that  he  ha<l  shot.  During  the  afternoon  we  saw  tiveotb 
of  the  sealing  vessels. 

On  August  1>  the  canoes  were  put  over  for  the  first  time  in  (ive  days.  The  wbi 
hunters  made  a  start  at  1>  a.  m.,  the  weather  having  moderated,  and  being  prompt 
so  to  do  by  the  sight  of  a  sleeping  seal.     The  Indian  hunters  held  ba^'k  for  a  time,! 
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kl  other  seals  being  observed,  the  remiuiiin^^  t-aiioes  were  lowered.    Boring  most 

f  tlie  time  while  the  hunters  were  iibsent  nuinerons  birds  and  wbiiles  and  several 

in>oises  were  observed  atout  the  vessel.     Early  in  the  atternoon  the  wind  began  to 

lereaHe  in  force  and  the  canoes  to  return.     By  4  o'clnek  tliey  were  all  on  board, 

kviug  secured  2(*  seals,  of  wliiclj   13  were  males  and  7  lemales.    The  stomachs  were 

early  all  enjitty,  a  piece  of  S([irid  being  taken  from  one  and  a  few  fisJi  bones  lYoni 

lotber.    One  of  the  females  bad  lost  a  bind  Hipper  and  shot  were  found  in  two  of 

le  skins.     One  of  the  seals  represented  by  these  skins  had  been  recently  wounded, 

le other  probably  some  time  early  in  the  spring,  the  shot  being  found  encysted.     All 

mulea  were  in  milk;  the  males  were  all  young  bachelors. 

Two  vessels,  the  F.  M.  Smith  and  Haitmj  Lasti^were  in  sight  at  the  time  the  canoes 
teiriieil.  The  captain  of  the  former  i-ame  on  board  and  reiwrted  having  taken  106 
Am.  [Te  also  said  that  the  schooner  Triumph  had  obtained  2H;3;  Mfmd  8.^  240;  0.  IK 
M,  100,  and  the  Sauc^  Luxh  between  GO  and  70. 

On  the  following  morning  (Angnst  10)  the  weather  was  cloudy  and  cool.  At  7 
dock  the  canines  and  boats  started  out  At  the  time  of  their  going  the  sea  was  long 
Nl  mlbug  and  the  temperature  of  the  water  2  degrees  below  that  of  tlie  air.  When 
ke  siir  is  a  great  deal  c+dder  than  the  water  experienced  hunters  do  not  as  a  rule 
fpa*t  to  tind  many  sleeping  seals.  They  state,  howevcfj  that  there  are  exceptions 
ptliis  mJe,  but  in  most  cases  extra  cold  air  makes  them  restless  and  very  diHicult  to 
iproach  within  spearing  distance;  but  with  shotguns  they  may  when  in  this  con- 
lion  he  killed  with  comparative  ease. 

In  the  miildie  ol"  tlie  forenoon  two  vessels  were  sighted,  Otdy  one  seal  was 
Waced  front  t  he  vessel.  This  i ridi vidual  was  '*  mooching,"  a  term  use^l  by  the  hunters  to 
dicate  swimming  at  the  surface  of  the  water  with  only  a  very  small  portion  of  the 
NlyexjKJseil,  orcasiHually  thrusting  tlie  head  out  far  enough  to  breathe.  Seals  fre- 
M)ntly  swim  this  way  on  raw,  (M>kl  days,  when  they  may  readily  be  shot  with  guns, 
It  are  not  easily  approached  with  spears. 

At  2  p.  m.  the  Indians  began  to  retnrn,  much  earlier  than  they  should  have  done, 
iving  lost  patience  and  become  discouraged.  They  lack  the  persistence  andjudg* 
Wit  of  the  white  Imntera,  and  will  give  up  tlie  chase  on  the  slightest  pretext.  The 
iter,  on  the  contrary,  will  remain  out  as  long  as  a  chance  remains  of  adding  another 
tin  to  their  catch.  C)ne  hunter,  however,  had  secured  14  seals,  the  largest  cat<;h  of 
ly  ODe  canoe  since  entering  the  sea.  The  total  nuujber  of  seals  in  the  day's  ciitch 
M  73,  18  being  males  and  55  females.  Their  stomachs,  like  those  previously 
BUniried.  contained  but  little  foo<lj  only  a  few  pieces  of  tish  and  lish  bones  were 
Siud.  In  one  of  the  cauoc^s  'A  female  seals  had  been  skinned  j  of  those  bronglit  ou 
tenl  3  were  without  milk.  When  asked  if  the  seals  skinned  in  the  canoe  were  in 
Ilk,  the  Indians  said  they  hiul  not  noticed.  If  the  condition  of  the  seals  had  been 
nerved  the  same  answer  would  have  been  given,  for  as  soon  as  these  Indians  learn 
It  certain  information  is  wanted  they  are  very  reticent,  and  but  little  dependence 
I  be  placed  in  what  they  do  say.  Seemingly,  they  have  l)een  taught  to  lo(>k  with 
q)Jcioti  on  every  person  in  search  of  sealing  data. 
The  canoes  that  went  to  the  northwest  of  the  vessel  were  more  successful  than 
that  went  in  other  directions,  and  the  one  that  brought  in  the  14  seals  hunted 
1 6  miles  to  the  northwest  of  all  the  other  canoes  in  that  locality.  A  great  many 
ing  fieals  were  observed,  all  bound  to  the  uortbwaid.  Nearly  all  iuformatioii 
5947_PT  3 19 
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concerning  the  direction  in  wliicli  seals  wcro  traveling  was  obtained  from  tk  w! 
banters.     Indians,  as  a  rnlOj  pay  but  little  attentior>  to  traveling  seals, 
attempting  to  capture  only  those  that  are  asleep,  but  sometimes  they  will  eurteftTW 
t4»  spear  them  when  rolling  and  finning. 

In  two  of  the  seals  taken  shot  were  found,  the  wounds  beiug  companMi' 
fresb — not  intne  than  a  week  obL 

On  August  1 1  the  eanoes  and  boats  went  out  at  5  o^clock,  light  wind  and  f-Mj 
weather  ]jrevailing  all  day.  In  tbe  afternoon  sleeping  seals,  two  and  three  in  a  Im^ui 
were  frequently  observed  from  thti  vessel.  Whales  were  plentiful  from  suuris*  i;iitji 
dark.  The  smoke  of  a  revenue  cutter  could  be  noticed  to  the  southwest  a\\  im^ 
morning,  the  sight  of  which  caused  our  canoes  to  bover  mueli  nearer  the  vessel  tbii 
usual,  the  Indians  baving  a  dread  of  all  (Government  vessels.  At  10  a.m.  a  t^iuni 
belonging  to  the  schooner  Trinmjih  came  alongside  with  5  seals.  Our  caiiu***  b*»gai 
to  return  at  o.:j(>  p.  m.  aiul  continiietl  to  come  in  until  7  o'clock,  when  the  l*st  m 
arrived,  The  largest  cat<'h  was  10  skins,  and  one  canoe  obtjiitied  imthing.  Sipcpin^ 
seals  were  reported  in  small  hunches  from  I  to  U  miles  apart.  The  biu-ters  wk 
happened  to  be  neai'  tiiese  tniiHiies  did  fairly  well,  but  a  few  miles  to  the  sontbwrai 
only  few  seals  were  found.  Traveling  neals  were  also  plentiful  among  the  buuchwt 
Considering  the  tine  weather  prevailing  and  the  number  of  seals  observe*!  from  tbe 
vessel »  the  catch  was  comparatively  sniallj  only  SiJ  having  been  taken — 10  males  anil 
79  females.  Sixty  live  of  this  ntiml>er  were  examined.  Tbe  stomachs  in  40  ware 
empty,  13  contained  liquid  matter,  and  7  material  which  it  would  be  possible  to 
identify;  the  latter  was  preserved.  A  large  number  of  canoes  hunting  on  tlie  *i«i» 
ground  teials  to  destroy  the  chances  of  a  gootl  catch  by  any  of  tlieu).  ('anoe«  from 
other  vessels  were  in  close  proximity  to  ours  and  none  of  them  did  well.  Thisdny'li 
catch  w%as  made  12  miles  north  and  11  miles  west  from  thiit  of  the  day  before^ 

On  August  12  the  hunters  made  an  early  start,  the  weather  being  cloinlyaiui 
cool,  tbe  wind  from  the  westward  and  light;  sea  smooth  j  tem]>erature  of  air  and 
water  tbe  same.  Later  in  tbe  foreinnui  a  heavy  fog  bank  threatene<l  to  envelop  oit 
and  shortly  after  noon  it  came  in  thick,  causing  all  tbe  canoes  to  return^  hanii| 
obUunetl  oidy  l.j  seals. 

On  August  Ki  the  weather  was  unsuitable  tor  sealing,  being  cloudy  and  tlimit^'n 
ing;  the  wind  fresb  from  tbe  southwest  and  west  southwest.  In  tbe  morning  we  wm 
in  company  with  the  schooners  Triumph  and  Sfipphirt\  of  Victoriai  the  former  lianoi 
taken  500  skins  and  the  latter  iM  skins.  Captain  Siewerd  and  tbe  writer  went  ^ 
board  of  tbe  Sapphire,  It  had  been  noticed  that  tbe  wattT  about  us  was  very  dark 
in  cidor,  much  darker  than  usual,  and  it  bad  also  been  observed  that  in  kiailit}^ 
where  we  had  taken  the  most  seals  the  water  had  been  the  most  discolored.  Captaiu 
Siewerd  had  on  more  than  one  occasion  noticed  tbat  seals  f£*equent  water  of  tW 
character  in  considerable  numbers,  and  had  noted  tbe  fact  in  his  log.  Captain  Cot* 
of  the  Triumph^  stated  that  when  in  Bering  *Sca  last  year  he  got  most  of  his  catch  in 
tliis  locality,  namely,  latitude  54^  56'  north,  longitude  108^"*  15'  west.  He  found  seal* 
at  the  comnieneement  of  the  voyage  in  water  very  nmch  discolored,  and  he  endeavord 
to  keep  in  suidi  water  as  much  as  possible.  This  experiment  resulted  in  his  averapng 
126  seals  for  each  time  the  canoes  were  lowered  during  the  month  of  August  1^*-W. 
On  tbe  strength  of  meeting  with  such  goml  success,  lie  has  been  cruising  this  seasimoa 
the  same  ground,  and  is  now  more  convinced  than  ever  tbat  seal  life  is  more  abuailaftt 


i 


SLEEPING  AND  TRAVELING  SEALS. 


2111 


^  discolored  water  tliiin  in  clear  water.  Captain  Cox  attributed  tlu'  poor  cateb  of 
jeali^  i>n  August  11  to  the  great  iiuinber  of  canoes  roaming  over  a  eomparatively  small 
\ge^  On  the  day  mentioned  the  Sapphire  took  only  68  seals  aud  tbe  Triumph  73, 
jL  few  dayn  before  a  large  bull  seal  was  eaiitured  by  tlie  Sapphire  with  two  spears 
betlded  in  its  body. 

On  tJi(*  loreiioou  of  the  next  day  (August  14)  the  weather  did  not  bid  fair  ibr  sealiTig, 
in  *iea  lietiig  (•liop[»y  and  the  wind  fresh  from  the  west-son th west.  No  seal  life  was 
ibsijrved  until  the  middle  of  the  day,  when  one  seal  was  noticed  asleep  not  far  from 
ihevi^s><eU  and  80  soundly  that  the  Happing  of  the  canvas  did  not  disturb  it.  It  was 
ftHtured.     Its  stomach  was  empty. 

At  12.15  p.  m.  the  weather  began  to  show  signs  of  moderating,  and  soon  after- 
lardH  the  canoes  were  lowered  in  latitude  55-^  3'  north,  longitntle  Wl'^  UV  west,  where 
iiiomber  of  steals  were  observed  playing,  Tlie  good  weather  was  of  short  duration, 
0Wever,  the  canoes  returning  by  3,15  p.  m,,  a  heavy  fog  having  settled  over  the 
fater  The  white  hunters  did  not  come  in  until  nearly  dark^  thus  showing  the  dLf- 
ji^iice  between  the  two  classes.  The  fog  lifted  in  about  an  hour  after  tlie  Indians 
rturned,  but  they  could  not  be  induced  to  go  out  again.  In  several  instances  where 
mlians  have  becoine  discouraged  and  wantetl  to  return  home,  they  have,  in  order  t-o 
Ci'omiilish  their  purpose,  broken  their  spears  and  smashed  tlieir  canoes,  thereby  break- 
Bgupthe  voyage.  Previous  to  about  two  years  ago  there  was  no  law  in  British 
WttDibia  regulating  the  <*onduct  of  Indian  hunters  on  sealing  vessels,  and  the  result 
ras  that  every  possible  advanttige  was  taken  of  the  situation,  lender  the  law  recently 
is*ed  Indians  are  now  held  at^eountable  as  much  as  white  men  for  the  success  of  the 

Tlie  boat's  containing  the  white  hunters  brought  back  4  seals,  making  the  total 
!iiiib«r  for  the  day  M^ol'  which  14  were  males  an<l  Hi  females.  The  fi^males  were  all 
fiults  aud  with  milk ;  the  males  were  small,  from  :t  Ui  4  years  old.  Only  three  stomachs 
Miined  food.  In  one  young  male's  stomach  was  found  a  number  fd\squid  beaks;  in 
lextomacli  of  a  fenuile,  a  piece  of  stpiid;  and  in  another,  material  resembling  partly 
fgijsted  crustaceans. 

The  water  through  wliich  we  had  passed  was  considerably  discolored,  and  the 
(R' seals  taken  were  captured  where  crustaceans  were  the  most  alKandant.  In  the 
honing  large  flocks  of  guillemots,  petrels,  and  auks  were  noticed,  api>arently  feeding, 
b  small  fish  being  noticed,  it  was  supposed  that  the  birds  were  feeding  on  minute 
Ufaee  life. 
On  August  15  the  weather  was  very  pleiisant,  only  light  airs  disturbing  tlie  water, 
finer  day  for  sealing  conld  not  be  desired.  Hy  '*  a.  m.  all  the  boats  had  left  the 
I,  not  returjiiug  until  about  the  same  hour  in  the  evening.  A  cojisidcrable  ruim 
'  sleeping  and  traveling  seals  were  in  sight  most  of  the  day.  Those  that  were 
t'ehng  were  not,  so  far  aa  was  iibserved,  going  in  any  one  direction.  Hometimes  a 
ich  of  two  or  three  would  suddi^nly  start  toward  the  southeast,  swim  rapidly  for  a 
minutes,  st'Op,  aud  go  in  an  opptisite  dii'ectiotu  Frequently  four  or  llv^e  would 
complete  circle  around  the  vessel  at  a  distance  of  a  i|uartcr  of  a  nule.  In  a 
itauces  young  seals  eame  and  played  about,  ^living  and  swinnning,  etc. 
An  abundance  of  seals  was  seen  from  the  vessel,  but,  as  they  occur  in  bands  more 
widely  separated,  it  was  not  certain  that  the  canoes  anrl  small  boats  would  get 
tbeui.     All  through  the  day  whales  aud  birds  were  numerous  ajid  the  water 
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was  very  much  discolored,  signs  now  looked  upon  as  favcirable  iiKlicatious  for  a  i^ 
ressfal  day's  hunt. 

At  4  p.  m,  ilie  bouts  began  to  reiuni,  iiitd  by  ()  o'cloi*k  they  had  all  arrived* 
one.    The  day  proved  Tairly  successful,  IH*  setds  liaviu^  been  taken — M  niaJefti 
females.    Nine  was  the  highest  catch  and  1  the  lowest  by  a  single  boat  or  i 
They  were  by  far  the  largest  seals  yet  obtained,  otdy  8  of  the  females  beiug  under! 
years  of  age.    All  of  the  stomacbs  were  examined,  but  only  10  of  the  uumbei  i 
tained  food^ — ^some  a  small  amount  of  liquid  matter  and  others  Alaskan  |>ollock  a 
what  api>eared  to  be  pief  es  of  t^od. 

In  the  evening  the  wintl  began  to  freshen  from  the  east- Sf)uth east,  and  later  I 
stars  were  visible  for  the  lirst  time  since  we  had  entered  the  sea.     All  tbrouglj  1 
night  the  wind  was  fresh,  causing  a  choppy  sea  by  morning.     During  thi^  timei 
had  worked  130  miles  tt»  the  westward,     A  sharp  lcK)kout  had  been  kept  for  thi» 
ing  can 06^  and  a  torchlight  was  disjdayed  at  fre^[uent  intervals. 

No  boats  were  lowered  during  the  day,  the  conditions  being  unfavorable, 
wind  did  not  blow  hard  at  any  time,  but  was  strong  enough  Ut  prevent  the  seals  f 
sleejang.     In  the  afternoon  we  spoke  the  schooner  lAniis  Oisen^  which  had  takeui 
seals  the  day  before.     At  4  p.  m.  we  attempted  to  sound  in  latitude  .55^^  15'  uo 
longitude  108^  west,  but  got  no  bottom,  although  we  were  close  to  the  edge  of 
bank.    Just  before  dark  a  young  seal  came  alongside  and  began  to  play  about 
vessel,  tirst  on  one  side  ami  then  on  the  other,  aflbrding  great  amuseaierit  to  Ik 
Indians.     After  a  good  many  wild  throws  it  was  captured  and  proved  t-o  be  a  fama 

On  August  17  a  fairly  good  day's  work  was  aecomi>lished.     Light  airs  pr«»vail 
iTom   southeast  and   east  smitheast,  with    frequent   calms.     Light    fog  and  shovrjj 
occurred  several  times  daring  the  ilay^  Imt  they  wme  not  heavy  enougii  toprevie 
seals  from  sleeping,     Early  in  the  morning  a  youug  seal  came  alongside  ami 
taken.     At  0  a.  m.  all  the  canoes  were  lowered;  after  their  departure  no  seals  wd 
seen  from  the  vessel.     Early  in  tlie  afternoon  a  canoti  belonging  to  the  schooner  .Sirir 
JoH€  boarded  us  and  reported  that  vessel  as  having  H'AO  skins.     At  7,'M  p.  in. 
hunters  returned,  bringing  85  seals — 28  males  and  57  females.    All  of  the  feina 
were  exceptionally  large;  the  males  were  all  young  bacheh)rs  from  4  to  5  years  < 
A  careful  examination  was  made  of  the  stomachs,  only  it  of  which  contained  fi>o<l, 
one  st4>mach  was  found  small  jneces  of  squid;  in  the  others  small  bones  and  pie 
of  tish.     The  catch   to  day  was   not  very  evenly  distribute*!  among  the  bo«4t», 
highest  bringing  in  14  and  four  I  each. 

On  August  18  the  wind  was  from  the  southeast  by  south  to  south'^utliwfli 
decreasing  from  a  stift'  to  a  gentle  breeze.  The  sea  was  choppy  in  the  morning,  i 
a  long  rolling  swell  prevailed  in  the  afternoon.  The  weather  was  foggy  and  variali 
all  of  which  conditions  were  unfavorable  for  sealing.  At  noon  thei*e  were  si((D9l 
clearing  up,  and  shortly  after  that  the  canoes  were  lowered  in  latitude  55^'  51'  noi^ 
longitude  1*»8''^  ^42'  west.  The  Indians  had  nt»  great  desire  to  go  out,  and  jirohi 
would  not  bave  ventured  had  it  not  been  that  the  schooner  Willurd  Aimfirorih  wasi 
short  distance  away  and  had  already  lowered  her  boats,  t'i  ve  other  vessels  were  ftlso 
in  sight.  At  the  end  of  three  hours  the  hunters  returned,  having  secured  only  2  sealer- 
1  male  and  1  female.  Very  ihw  seals  had  been  seen,  the  only  "sleepers'"  being  the - 
that  weie  captured.    The  others  wei-e  traveling  in  various  directions. 
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The  next  day,  August  19,  rain  prevented  seals  from  sleepiug.  At  8  a,  in.  the 
noes  were  lo\Tere<l,  but  the  weather  did  not  give  proniise  of  satisfactory  resalts,  even 
ca^e  se;il8  were  plentiful.  The  cauoes  remaiued  out  only  two  hourH,  returning  with 
jales  and  2  females.  Their  atonia^hn,  like  those  of  yeHterdajt  \vere  eiiipty.  The 
ite  of  oiir  vessel  while  abiSeut  had  boarded  the  scliooner  Florence  M.  iSmithy  and 
li-iied  that  she  had  taken  510  seals»    On  the  15th  she  secured  ICO  seals;  her  positiou 

that  day  having  been  not  far  from  where  we  hunted —latitudt*  55*^  08'  north,  longi^ 
ide  167 -'  40'  west.  He  was  also  toUl  that  i»nr  canoe  whirh  went  ivstray  on  the  15th 
ftil  taken  12  .seals^  making  our  total  i-at^h  for  tliat  (lay  111  skins, 

Shortly  alter  the  boats  returned  a  sleeping  seal  was  observed  cIobb  aboard,  nod 
ilthougb  it  was  raining  hard  it  slept  iui,  wholly  nnmindful  of  the  weather.  Surh  an 
iceurreuee  is  very  unusual,  for  it  in  seldom  that  seals  rest  well  wliile  it  is  raining, 
piilesg  they  have  beeome  thoroughly  exhausted  by  a  long  spell  of  rough  weather, 
iUjriii  the  afternoon  a  few  traveling  seals  were  seen ;  tliey  frequently  changed  their 
lotirse,  but  the  general  direetiou  of  their  movements  was  northwesterly.  We  had 
be4!ii  ill  discolored  water  all  day,  but  late  in  the  afternoon  we  suddenly  jogged  out  c^f 
ftmt<i  clear  water.  The  noon  observatiou,  latitude  51^  56'  north,  longitude  lt>8'^  west, 
iiidirated  that  we  were  in  a  strong  south  southwest  current* 

»  Ou  August  20  a  very  satisfactory  eati-li  w^iis  nnMh%  the  wind  being  a  light  breeze 
hm  the  westward,  and  the  sea  smooth,  A  light  fog  huug  low  i»ver  the  water  at 
iine»t  occasions lly  clearing  for  the  space  of  Iialf  to  three-quarters  of  an  hour,  which 
fcmbleil  the  hunters  to  keei>  track  of  the  vessel.  The  boats  were  lowered  at  4JiOa.  m,, 
It  which  time  seven  other  sealing  vessels  were  in  sight.  l>uring  the  afternoon  we 
peqiieutly  Haw  canoes  lower  their  sails,  indicating  that  they  were  anumg  seals.  We 
Bould  not  tell  t^*  which  vessel  they  belonged,  as  both  boats  and  vessels  were  well 
Ikiud  up  together* 

One  eaooe  returned  early  in  the  afternoon  with  II  skins,  aud  by  7  ]>.  m.  111  seals 
m]  l»een  lauded  on  deck,  44  being  males  and  07  females.  Sixty- two  of  the  latter  were 
>uniir*g  ftirnaies*  All  the  males  were  from  1  to  5  years  old  except  2,  which  were  about 
^yeursohl.  Squid  and  pollock  made  up  the  bulk  of  the^  food  found  in  their  stomachs, 
Ifew  being  gorged  w^th  it.  In  proportion  to  the  number  of  seals  taken,  however^ 
Iftly  a  few  c^»ntained  fooiL    The  sqnid  aud  pollock  were  in  a  comparatively  fresh  state* 

m  the  stomach  of  one  uiale  an  eel  pout  was  taken. 

It  is  a  fact  worth  mentioning  that  all  the  seals  taken  by  us  to-day  were  found  in 
»^'  of  discolored  water  frooi  1  to  3  miles  wide,  and  extentling  nearly  in  a  north 

id  aouth  direction.     The  character  of  the  water  could  hardly  be  accounted  for  by  our 
proximity  to  the  bank,  for  if  such  had  been  the  case  it  would  have  been  the  same 

over.     It  had  previfuisly  been  noticed  that  these  discolored  bands  ran  parallel  to 

b  other  in  northeast  and  southwest  or  north  west  and  southeast  directions.  Water 
I  this  condition  w<Hild  unt  ordinarily  be  noticed  from  the  deck  of  a  steamer  unless  on 
e  lookout  for  it.  The  mate  reported  seeing  an  abundance  of  Alaskan  pollock  jump- 
f  and  many  traveling  seals  in  pursuit  of  them. 

Most  of  the  seals  taken  to  day  were  captured  asleep,  only  four  having  been  awake 

m  »pea,vei\.    The  latter  were  ^MuoochingJ- 

In  and  about  the  neck  of  a  male  seal  were  found  several  shot  wounds,  with  blood 
iiig  from  them.    Another  seal  had  a  bullet  hole  close  to  its  rigat  forward  tlipper* 
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Ou  the  nioraiug  of  Aa^^ust  21  there  was  every  iiidicatiou  of  favorable 
weatlier.    The  sky  was  dark  and  elouily,  but  the  wind  was  light  and  the  sea«m< 
The  Indians  went  out  at  an  early  hour.     Not  loug  iifter  their  departure  we  sjioke 
schoouer  Agnen  MvDonald,  which  lia<l  picked  np  our  hunters  who  went  astray  on 
15th.    The  MeDtmahl  reported  having  !MMi  skiim.     Her  white  and  Indian  liuutens 
etjnally  divided  as  to  unnibers,  uiid  the  lornier  ha<l  taken  l*etwei*n  40  ami  fiO  ni 
seals  than  the  latter. 

The  Indians  of  tlie  Northwest  eoast  havr  ;ii\vuyBbveu  of  tXw  opiujuu  tiiat  hIii 
men  amid  never  become  expert  in  the  use  of  the  spear,  and  tin's  spring  they  riilii" 
the  idea  when  tohl  that  white  hunters  were  t^*  l>e  employeil  ou  a  few  vessels.    If  ?l 
men  will  only  exeicise  the  same  patience  when  hunting  with  spears  as  with  alM»tj 
they  will  stKon  become  as  protieient  in  its  use  as  the  [ndiann.     8uch  a  result  would 
greatly  to  the  adviintage  of  cajdainH  and  vessel  owners,  as  the  Indians  have  Itiwl 
opportunity  heretofore  of  dictating  their  own  tenus. 

At  noon  a  heavy  fog  settled  down,  causing  the  boats  to  return;  but  fairly, 
results  were  obtained,  tiD  seals  being  taken — VI  nndes  and  r»7  females.  The  mal« 
small,  ranging  in  age  from  2  to  i  years.  Forty -eight  of  the  females  were  exeeplioi 
large,  4  medium  in  sixe,  and  2  about  2  years  old.  The  first  mentioned  were  all 
milk,  the  others  without.  An  examination  of  theii-  stomach  showed  that  tbey 
been  feedmg  largely  on  squid,  Alaskan  pollock,  and  salmon,  a  considemhle  umountj 
which  could  not  have  been  in  their  stomachs  more  than  a  short  time,  as  it  wa» 
fresh  in  appearance. 

The  mate  reported  seeing,  while  hunting,  a  small  school  of  squid,  but  uhsen'ed 
seals  among  them.    The  other  white  hunters  noticed  nuiuerous  small  lish  juujpiiig, 
frequently  seals  in  pursuit  of  them.    The  Ush  could  not  be  approaches!  near  tm 
to  determine  therr  species. 

At  the  time  of  lowering  the  canoes  a  dead  whale  wivs  seen  to  wimlward,tiboat 
miles  dislant.     We  kept  in  sight  of  it  all  day.     In  the  evening,  after  the  work  'if  si 
ning  had  been  tinistied,  a  party  of  Indians  went  to  it  and  brought  ba<-k  a  quantity 
blubber.     The  head  liad  been  cut  off.     Numerous  birds  were  hovering  over  the 
and  many  were  feeding  ou  it,  but  no  seals  were  noticed  near  at  hand. 

On  August  22  the  boats  were  lowered  at  an  early  hour,  the  weather  being  «ml 
to  that  of  the  day  before,  with  light  and  gentle  winds  from  the  we-stwanL    AtH 
time  of  lowering  four  other  vessels  were  in  sight,  directly  to   windward.    Thi»,(»f 
course,  jjlaced  tmr  boats  in   a  bad  position,  as  a  windwanl  l^erth  is  superior  to  iD 
others.     When  folk»wing   in  the  wake  of  other  buats  only   poor  results  Jire  t*> 
expected,  as  the  windward  hunters  disturb  the  sleeping  seals. 

At  noon  a  hunter  on  the  AfjncH  AleDtmatd,  who  came  on  l>oard,  rei>orte<l  liis  v( 
as  having  92t>  skius,  the  highest  catch  for  one  day  having  been  253,  and  tbe  ni 
hi^Jjest  18IL    Tlie  253  seals  were  taken  on  the  15th,  and  not  far  from  our  jKjsitlonott 
that  date.     The  hunter  informed  the  writer  that  on  the  day  before  he  speared  a 
male  just  as  it  came  t<i  the  surface  with  a  red  rock-lish  in  its  mouth.    The  tish 
alive,  iuid  as  it  was  not  at  all  mutilated  it  was  taken  on  board  and  e^joked.     lleiil-w 
stated  that  he  sjjeared  a  sleeping  seal  close  to  the  floating  carcass  of  a  deiwl  one. 
Indians  claim  that  seals  will  not  remain  where  carcasses  are  floating,  but  tliU  is  iwl 
always  true,  for  ou  several  occasions  we  had  noticed  seals  among  such  objei^ts. 
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At  4  p.  m.  a  heixvy  fog  mt  in,  piitttiig  an  end  to  further  hmifciiig  for  the  day. 
jrty  foiiF  seals  composed  tiie  ciitrli,  12  beiii^  males  ami  32  females.  Tlie  males  were 
lyoung  lmclielor.«i  and  all  the  females  were  in  milk  except  2.  The  stomaclis  of  33 
Br«  empty,  11  eoutained  piecen  of  gquidr  salmon,  polloek,  and  numerous  fish  bones. 

In  the  evening  we  Hhayied  our  eourfle  to  north  nortlieant,  and  during  thi*  night  ran 
Smiles  in  order  to  get  near  our  p*jsiti<>u  of  the  21st.  In  the  n^orning  the  weather 
rti8  nufit  for  sealing,  and  as  tlie  day  advaiired  the  chaiiees  grew  less  favorable* 

At  li>  a,  m,  we  sounded  in  00  fathoms,  the  first  time  we  hail  been  on  soundings 
|m!e  heaving  rnalaska>  At  4  p.  m.  nur  longitude  by  obser^'ation  was  UW  05'  west.^ 
Ititude  at  noon  55-28'  north,  near  where  the  09  seals  had  been  taken  un  (lie  2l8t. 
u  tbe  (evening  we  were  lx>arded  by  officers  from  the  revenue  cutter  Jyifnh, 

On  August  24  the  weather  was  t/oo  variable  U^  entertiiin  hopes  of  success  at  hunt- 
5^.  A  l»€5avy»  wet  fog  in  the  morning,  crmibined  with  a  moderate  hi'eeze  and  choppy 
fci, prevented  an  early  start.  At  7.30  a.  ni.  a  slight  clearing  caused  the  canoes  to  be 
mertiL  The  signal  gun  wi^s  kept  tiring  at  short  irjtervals  until  10  o'cluck,  when  the 
)^  entirely  cleared.  The  spell  «tf  gmid  weatber  was  of  short  duratiouj  however,  for 
tiimn  a  si|uall  from  the  north  brought  all  the  hunters  bac^k.  In  the  short  time  that 
lie  boats  were  out  21  seals  were  taken.  This  was  encouraging,  for  it  iudicated  that 
fu  were  on  good  sealing  ground.  Most  of  the  seals  captured  were  restless,  few  being 
Baud  iisleej*,  or,  in  sealers'  parlaui-e,  they  did  not  **lay  u|*''  well.  The  mate  came 
ifiE0S9  two  seals  sleeping  side  by  side,  one  of  which  was  speared.  Instead  of  the 
Ither  one  becoming  alarmed  and  diving,  as  is  usually  the  case,  it  remaiiuid  near  its 
tra^rgling  companion  until  the  latter  was  hauled  into  tlie  boat.    The  fooil  found  in 

stomachs  of  the  seals  to-day  did  not  vary  much  from  that  recorded  in  those  pre* 
bnsly  examined  in  this  locality,  namely,  squid,  squid  beaks,  salmon,  pollock,  and 
ah  bones.  The  males  were  comparatively  large;  the  females  were  all  adults  and 
ritb  tuOk. 

Ihiring  the  niglit  we8to4)d  to  the  westward  50  miles,  and  tlien  hove  to* 

Tbe  weather  on  August  25  prevented  sealing,  being  cold  with  a  fresh  breeze  from 
l>rtb  to  north  by  east,  accompanied  by  a  riuigh  sea.  The  vessel  was  liove  to  under 
iliDg  canvass.  Kxcellent  observations  w^ere  taken,  it  being  the  first  time  the  sun 
Id  remained  out  for  any  length  of  time  since  the  cruise  began.  All  day  birds 
Ml  been  numerous,  and  oceasioDally  a  sleeping  seal  was  observed;  sometinjes  two 
Id  three  were  seen  together.  This,  comliined  with  tlie  great  number  of  birds, 
fcttred  us  that  we  wei-e  on  good  ground,     W^e  frequently  wore  shijj  in  order  to  hold 

lM)sition.     In  the  evening  rain  signal  Is  passed  over. 

On  the  morning  of  August  26,  the  wind  and  sea  having  subsided,  the  canoes  were 
fereil  in  latitude  55^  15'  north,  longitude  170^53'  west.  The  weather  was  pleasant 
It  cool,  the  air  l>ei ng  2  degrees  colder  thau  the  wat^er.     This  ditlereuce,  according  to 

tbe«»ry  of  many  sealers,  would  cause  seals  to  *  May  low/^  or,  to  jjut  it  in  clearer 
Sdjh,  they  would  sleep  with  less  of  their  body  exposed. 

In  view  of  the  number  of  seals  observed  Iwfore  the  boats  went  out,  a  large  catch 

anticipated,  nor  w^ere  we  tlisap pointed,  for  in  the  evening  when  the  last  cauoe  had 
irned  there  were  157  seals  on  deck. 

The  opiti  ions  advanced  tf>the  effeet  that  seals  are  more  plentiful  where  birds  occur 
I  to  be  entitled  to  consideration,  and  it  is  very  probable  tliat  had  we  not  heeded 
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their  presence  yesterday,  and  had  sailed  by  them,  our  catch  to-day  woold  not  have 
been  large.  Oar  captain  had  become  thoroughly  convinced  of  the  value  of  these  ngm 
after  years  of  experience. 

The  canoes  were  all  back  at  6.30  p.  m.,  having  been  absent  over  twelve  boon. 
In  the  forenoon  seals  were  inclined  to  be  restless,  but  occasional  warm  rays  of  smiD 
the  afternoon  caused  them  to  sleep  soundly.  It  was  noticed  that  a  large  portuAof 
to-day's  catch  was  speared  either  in  the  breast  or  back,  close  to  the  forward  flippen, 
indicating  that  the  seals  slept  soundly,  with  their  bodies  largely  exposed,  which  gaTe 
the  hunters  an  opportunity  to  strike  the  most  vital  part.  Aside  from  the  favonbb 
condition  of  the  weather,  the  absence  of  other  vessels  firom  the  ground  materially 
aided  in  increasing  the  day's  catch. 

In  only  12  stomachs  was  food  found  which  could  be  identified,  the  others  boiag 
empty.  In  the  full  stomachs  were  observed  squid,  pollock,  aivl  one  piece  of  salmoe. 
Fifty  of  the  62  males  were  4  to  5  years  old,  the  other  12  about  3  years  old.  Kinety-tio 
of  the  females  were  adults,  and  2  under  3  years  of  age. 

All  through  the  night  of  the  20th  and  the  morning  of  the  27th  the  weatlier  was 
calm,  or  nearly  so.  At  daybreak  a  light  fog  hung  over  the  water;  in  the  middle  of  the 
day  it  cleared  away.  On  the  strength  of  yesterday's  success  the  hunters  went  oat  al 
an  early  hour.  From  the  vessel  scattering  seals  were  observed  all  through  the  daj* 
The  water  was  very  much  discolored,  and  whales  and  porpoises  were  abundaDt,bit 
there  was  a  marked  scarcity  of  birds  as  compared  with  yesterdi^.  At  noon  a  good 
observation  of  the  sun  was  taken,  which  placed  us  m  latitude  55^  10'  north,  longitode 
170O  47'  west. 

At  4  p.  m.  the  hunters  began  to  return,  and  at  7.30  o'clock  the  last  one  ind 
arrived.  The  catch  nearly  equaled  that  of  yesterday,  amounting  to  146  seals,  <  Sbeiof 
males  and  78  females.  It  will  be  seen  by  this  that  there  are  times  when  the  sexesan 
nearly  equally  distributed,  but  as  a  rule  the  majority  of  seals  taken  at  sea  are  femshi. 
Sixty  of  the  146  seals  were  oi>ened;  food  was  taken  from  6  malep  and  14  females,  ccm- 
sistiug  of  squid,  pollock,  and  a  small  quantity  of  fishbones.  The  stomachs  oftbe 
females  opened  contaiued  a  greater  quantity  of  food  than  the  males.  Thus  far,  iu  the 
exaiiiiiiation  of  stomacbs,  it  bad  been  noticed  that  those  of  the  males  contained  moch 
less  material  than  the  females. 

Most  of  the  males  caught  to-day  were  very  young,  3  and  4  years  old;  the  females 
were  much  larger.  Seventy-four  of  the  latter  were  in  milk;  those  that  were  not  were 
from  2  to  3  years  old. 

On  the  morning  of  August  28  tlie  weather  looked  favorable  for  a  repetition  of 
tlie  previous  day's  work.  The  hunters  were  well  clear  of  the  vessel  at  5.30  o'clock,  at 
which  time  another  vessel  and  the  smoke  of  a  steamer  could  be  seen  low  on  tbe 
horizon.  In  the  middle  of  the  day  a  canoe  belonging  to  the  schooner  James  G.  8kw 
came  alongside  and  rei)orted  that  vessel  as  having  860  skins.  During  the  latter  part 
of  the  day  the  weather  became  threatening.  The  barometer  had  been  falling  rapidly 
since  noon,  the  wind  had  shifted  from  southwest  to  southeast,  and  no  seals  had  been 
observed  from  the  vessel.  At  6  p.  m.  the  hunters  returned,  bringing  57  seals.  Two 
of  the  males  were  large,  the  others  were  all  small. 

As  soon  as  the  canoes  and  boats  were  hoisted  in  and  secured  for  the  night,  a 
single  reef  was  put  in  the  foresail  and  a  reefed  trysail  set,  and  preparations  made  Ux 
stormy  weather.    At  dark  the  wind  began  to  increase  in  force,  and  by  midnight  it  was 
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mmg  a  modemte  gale,  which  continued  uutil  the  following  dooii.    Occasional 

vj  rain  siiruills  passetl  ovor,  which  kept  tlie  8©a  dowo  somewhat.     In  the  evening 
pro  f^leeping  seals  were  noticed,  which  was  nunsnal  under  the  circumatanres, 
I    In  the  monung  of  August  30  the  wind  had  again  increased  to  a  motlerate  gale, 
pd  since  midnight  had  changed  2  points  tfl  the  soathward.    The  sea  was  very  rough  j 
Wther  clear  and  sunny. 

I  At  10  a.  m.  wore  shtp  and  lay  to  on  the  starboard  under  close-reefed  sails.  Both 
p  the  roren(»on  and  artrrncM>n  we  saw  scattering  se^rls.  They  were  seemingly  not 
lomul  iu  any  particular  direction,  and  most  of  them  were  playing.  One  was  observed 
pieep. 

We  luul  been  in  comparatively  clear  water  all  day,  but  late  iu  the  afternoon 
idtk'iily  jogged  into  discolored  water.  At  5.30  p.  m,  the  Jib  was  set,  and  we  stood 
ujMiuthcjist  by  sou^j  course,  so  as  to  give  tlie  00  mile  limit  a  witk  berth,  the  wind 
luliiea  for  the  past  twenty  four  hours  having  carried  us  toward  it.  VVc  worked  to 
le^Muith  ;ind  west  all  night.  In  the  morning  of  August  31  the  wind  and  sea  had 
^ueilown  considerably,  and  one  vassel  was  in  sight.  At  noon  we  were  in  latitude 
U  north,  hmgit  urle  170-'  05'  west.  We  i^poke  the  schooner  Etittrptitse,  of  Victoria, 
ih  1,H87  skins  on  boanJ.  She  reported  the  schooner  IJbbie^  with  1,040  skins,  and 
K^Ciirlnitit  fVu%  with  <j(H>.  The  last-named  vessel  carried  only  6  boat s^  and  white 
itnuter^,  which  spruks  well  in  their  fiiv**r  as  seal  hnnters  with  spears. 

Shortly  after  meridian  we  passed  several  sleeping  seals,  but  the  condition  of  the 
iitber  prevented  the  hunters  frouj  going  out.  Aljout  tv^^o  hours  later  several  more 
fere  seen,  iind  at  4  p.  ni.  we  cume  across  a  bunch  of  **  sleepers/'  At  this  time  the 
ther  showed  signs  of  clearing,  and  7  canoes  were  lowered,  but  they  were  out  only 
I  short  time  when  the  weather  again  became  thrcatt^ning.  Eleven  seals  was  the 
ittltof  this  short  trial,  5  being  nuiles  and  6  females.  They  were  all  very  small  and 
ily  one  contained  food.     Four  of  the  females  were  without  milk, 

Tbrongh  the  day  we  hiid  been  in  markedly  discolored  water,  and  the  other 
idicHtions  were  favorable  to  the  presence  of  a  considerable  bcxly  of  seals  on  this 
^utid,  which  turned  out  to  be  the  fact,  as  proved  by  the  results  of  the  hunting  on 
foUowing  djiy. 

The  wind  had  been   moderate  all  through  the  night,  and  in   the  morning  of 

eplember  I  a  light  air  wtts  moving  from  the  southwest,  the  sea  l*cing  smooth.    The 

Ey  was  (doudy  and  the  air  cool,  but  as  the  day  advanced  it  grew  warmer.     Whales 

iDalil  be  lieard  blowing  through  the  night,  and  at  daylight  a  number  were  seen  close 

f;  also  immenBC  flocks  of  birds.     At  5.30  a.  m.  the  hunters  started  under  very 

i?omble  conditions,  the  sea  being  smooth  and  nothing  in  the  atmosphere  indicative 

lange*    The  wiml  being  very  liglit,  the  vessel  remained  in  one  position  most  of 

day.     Numerous  seals  were  observed,  both  awake  and  asleep*    The  former  were 

ing  ordy  slowly,  seldom  going  over  100  yards,  and  simnding  most  of  the  time  id 

ing,  rolling,  and  scratching  themselves.     In  the  afternoon  we  were  boarded  by  the 

erme  ('.utter  UuHh.    At.'>.30  p.  m.  the  canoes  began  to  return,  each  one  bringing  a 

ratch,  the  largest  amounting  to  L\"j  seals,  the  smallest  to  11.     The  total  catch  was 

Til  is  was  a  [)henonieual  day's  work,  aObrding  the  greatest  number  of  seals  ever 

men  in  Bering  Sea  in  one  <lay,  except  that  the  schooner  Sapphire  in  1804  captured 

■Hit  H>0  in  the  same  length  of  time.    Th<5re  were  120  males  and  l*lii  females.    The 

tia43hs  of  those  opened  showed  a  remarkable  scarcity  of  food.    The  material  from  8 
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males  and  10  females  was  all  that  was  in  suitable  condition  to  identify,  and  consisted 
chiefly  of  squid,  although  pollock  and  what  looked  like  cod  ipade  up  a  portion  of  tlie 
food  preserved.  Taking  into  consideration  the  amount  of  surface  life  observed  ftoB 
day  to  day,  it  has  appeared  remarkable  that  so  few  seals  should  have  food  in  thtir 
stomachs. 

To-day  both  Indian  and  white  hunters  reported  numerous  seals,  finuing,  rolling) 
and  asleep.  In  the  early  part  of  the  day  they  were  inclined  to  be  restless,  bat  iutibe 
afternoon  the  warm  sun  caused  them  to  sleep  soundly,  and  so  plentiful  were  they 
that  sometimes  it  was  a  hard  matter  to  decide  which  one  to  spear  first.  Of  coone, 
where  seals  sleep  so  near  together,  those  in  close  proximity  to  the  one  speared  ue 
liable  to  be  disturbed,  but  there  were  enough  others  in  the  near  vicinity  to  keep  (he 
hunters  busy  without  paying  much  attention  to  the  disturbed  ones.  They  were 
reported  as  lying  about  like  logs,  as  far  as  the  eye  could  reach..  The  hunters  claimed 
that  in  all  their  experience  they  had  never  before  beheld  anything  like  the  sigfal  ; 
presented.  Small  schools  of  squid,  pollock,  and  other  fish  were  plentiful.  One  of 
the  white  hunters  rei)orted  seeing  several  Atka  mackerel,  and  from  the  descriptioB 
given  it  is  possible  he  was  correct.  The  day  had  been  a  perfect  one  for  sealing,  and 
no  other  vessels  were  on  the  ground. 

During  the  night  we  Jogged  to  the  southwest  14  miles.    In   the  morning  of 
September  2  the  hunters  were  out  at  an  early  hour,  weather  being  clear  and  pleasant) 
the  sea  smooth,  and  the  wind  light  from  northeast  by  north.     At  10  a.  m.  two  of    ^ 
the  canoes  returned,  the  hunters  claiming  that  the  air  was  too  raw  and  chilly  for    | 
the  seals  to  sleep  well,  there  being  2  degrees  difierence  between  the  air  and  water.    : 
Only  a  few  scattering  seals  had  been  seen,  and  they  were  rolling  and  finning.    It  wai   ! 
not  long  before  all  the  canoes  returned,  bringing  altogether  10  seals — 6  males  and  4   j 
females.    Three  of  the  latter  were  nursing  females.    Their  stomachs  were  companr   \ 
tively  empty,  what  little  food  they  contained  being  of  the  same  character  as  on  the 
previous  day,  namely,  squid. 

At  4  p.  m.  an  observation  of  the  sun  ])laced  us  in  latitude  55^22'  north.  Ion gitnde 
170O3G'  west.  At  this  time  we  saw  several  patches  of  seaweed  in  which  seals  were 
finning  and  playing.  We  spoke  the  schooner  EnttrprUe  and  learned  that  she  had 
captured  230  seals  on  tbe  1st,  about  12  miles  south  of  our  position.  We  were  also 
informed  that  a  number  of  other  vessels  had  been  very  successful,  which  would 
indicate  that  the  seals  covered  a  considerable  area  on  that  day  and  were  not  wholly 
confined  to  our  immediate  vicinity. 

September  3  was  cold  and  cloudy,  the  wind  being  northeast  and  fresh,  the  sea 
short  and  choppy.  A  few  "mooching"  and  tinning  seals  were  occasionally  seen;  no 
travelers  were  observed.  At  5  p.  m.  we  spoke  the  schooner  Ainoko^  which  had  taken 
750  skins.  For  the  past  week  she  had  been  cruising  in  the  vicinity  of  Akutau  Tase, 
but  had  not  found  seals  abundant  enough  to  remain  on  that  ground.  Last  seasoa 
good  catches  were  made  there.  She  was  now  boun<l  to  the  westward  in  search  of  a 
large  body  of  seals  which  had  been  reported  a  few  days  previous  by  the  revenue  cutter 
Grant. 

We  continued  to  jog  to  the  northward  for  about  20  miles  and  then  hove  to.  All  the 
afternoon  scattering  seals  had  been  observed,  most  of  them  in  our  wake.  They  would' 
follow  the  vessel  for  a  half  hour  at  a  time,  seemingly  through  curiosity.  At  timea 
dnrinfj  the  night  seals  could  be  heard  playing  around  us.  In  the  morning  several 
hunches  were  noticed  elose  by,  a  few  playing,  but  the  majority  going  in  a  northwest- 
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iy  direction*    In  the  tiarly  iiart  of  the  day  the  barometer  be^an  to  fall,  the  weather 

iiwne  threatening,  with  the  wind  east  jind  sea  rough,  v\t  10  a,  m.  wore  ship  and 
[gwl  to  the  southeast  iiodtT  snug  rjinvas,  wind  a  moderate  gale  froiu  the  east-north- 
\U  From  daylight  until  dark  more  seal  life  had  been  ti]>8erved  from  the  veH»el 
im  at  any  previous  time  Hiiu^e  entering  Bering  8ea.  Our  uttentioii  was  *^siTecially 
mcte^l  to  the  (■hara<^ter  of  the  water,  which  had  the  a[*pearan«*e  of  being  lilled  with 
imite  8urfa4'e  life.     Birds  were  numerous,  and  an  occasional  whale  was  in  j^ight. 

During  the  next  three  days  stormy  weather  prevailed,  the  wind  being  east-uortli 
\l  mid  Idowing  from  a  modern te  to  a  strong  gale;  the  sea  was  heavy  most  of  the 
le.  On  the  morning  of  the  7th  the  wind  had  subsided  to  a  moderate  breeze.  During 
lis  long  ft|>ell  of  bnisterons  weather  seals  were  frequently  observed,  sonu^  playing 
nl others  traveling  in  a  Boutli westerly  direction*  Birds  were  pleutifrd  most  of  ilie 
le.  At  noon  on  the  7th  we  were  in  latitude  56'^^  22'  north,  longitude  171'-  oO'  west, 
id  it  was  rjuite  evident  that  we  ha*l  enconntereci  a  strong  northwesterly  current, 
•t  8|K  m»  wore  ship  and  st<M5d  tt»  the  southeast  so  as  to  give  the  t»0-mile  zone  a  wide 
til.  A  vesstd  iTnising  near  this  line  without  getting  an  obstnvatinn  Ibr  several 
ly^and  having  no  means  of  Ivnowing  the  direction  of  the  current,  is  very  apt  to  l>e 
m  3n  to  40  miles  out  iu  her  reckoning. 
At  f»  a.  m*  on  September  8  the  hunters  were  niaking  i»reparatious  to  lower,  the 
being  smooth  and  a  light  breeze  blowing  from  the  eastward  j  the  weather  was 
If.  At  10  a.  m.  the  hunt  w^as  interrupted  by  a  heavy,  dauq>  fog.  Ten  seals  had 
in  obtained^"  males  and  3  females.  Five  of  the  former  were  between  4  and  5 
old;  the  other  two  were  very  small,  about  1  year  old;  the  females  were  all  uuis- 
oows.  The  stomachs  of  these  seals  were  nearly  all  erajity.  Only  a  few  of  the 
tnters  saw  seals,  and  according  to  apiiearances  there  were  but  few  in  this  locality, 
'0  of  the  boats  rowed  un*!  saih^l  fully  15  miles  each  without  eu<!OuntL*ring  a  single 
le.  Kisli  nnd  other  surface  life  were  corresptnnlingly  scarce.  As  our  ptKsition^ati- 
ile  W'  IVi'  north,  longitude  172'^  20'  west— placeil  us  very  near  the  bank,  thi*  scarcity 
^m\»  was  surprising. 

While  a  nnnd>er  of  the  ca-not^s  were  wnitiug  alongside  to  be  hoisted  on  board  a 
lall  seal  came  up  in  our  wake,  api*arently  attracted  by  the  blasts  of  the  fog  horu 
remaining  unconscious  of  danger  until  one  of  the  canoes  had  closely  approached 
and  the  spear  h^wl  been  poised  for  striking.     It  wah  captured. 

At  3  p,  UK  we  made  all  sail  and  stood  to  the  soutiieast.  Sliortly  after  this  the 
^  lilted  for  a  short  time  ami  an  observation  of  the  sun  was  taken,  placing  us  in 
Ititinle  56-  32'  north,  longitude  172 -'  45'  west. 

The  next  mornir»g  wc  had  maile  50  miles  in  a  southciist  direction;  the  weather 
l«  pleasant,  the  sea  smooth,  aud  the  sky  periodically  cle^ir.  A  few  seals  were 
^ticcd  early  in  the  day.  At  i>  a.  nr.  the  presence  of  3  se;ds,  supposed  to  be  sleeping, 
boipted  tw*>  hunters  to  launch  their  canoes,  but  they  dived  just  as  the  spears  were 
Ihig  thrown*  The  appearance  of  seals,  however,  acted  as  an  incentive  for  all  the 
noes  to  go  out,  but  they  soon  returned  in  consequence  of  fog.  Nine  seals  only  were 
lined,  4  being  males  and  5  females.  xVlthough  fish  were  reported  jumping,  n<)thing 
found  in  the  stomachs  of  these  specimens. 

In  the  night  we  had  worked  to  the  east  southeast,  and  in  the  uiorning  we  were  in 
mle  55^  5(y  north,  longitude  17 1"^  W  west.     At  o  a.  m.  a  sleeping  seal  was  speared 
to  the  vessel:  its  stonuirh  was  well   lillcd  with  food,  consisting  apparently  of 
ikan  pollock*     At  this  liour  the  weather  was  very  foggy  and  the  Indians  were  not 
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iiicliued  to  ^tsLiL    rreseiitly,  however,  (be  fog  lifted  somewliat  and  ?cver9l  more 
were  seen.     A  signal  gun  eould  now  be  lieard,  iiidicatitig  that  a  sealing  ves!«d 
near  and  that  her  boats  were  out.    This  cireuiiistaiieo  stiiituhited  the  hunters  to  iictii 
and  in  a  short  time  the  eanoes  were  hoisted  out.     At^  the  fog  cleared,  birds^  wbal 
and  porijoisea  ttould  be  seen  to  the  northwest,  and  also  tiocks  of  petrel  on  the  wal 
close  by.    The  season  being  now  well  advanced,  the  hnnters  wei*©  eocpei'ted  tfl 
advantage  of  every  opportnnityj  and,  moreover,  on  the  strength  of  their  previous 
enceess,  they  were  quite  eager  to  add  a  few  more  Hkins  to  the  Tiuuiber  on  board. 
weather  could  no  longer  be  trusted  for  any  length  of  time^  and  that  proved  toli6 
eai^e  on  this  day.     At  1 1  a,  lu,  the  fog  became  so  dense  that  the  captain  was  as  an: 
to  get  the  hunters  back  as  tliey  were  to  return.     Seven tecu  seals  composed  the 
5  being  males  and  12  females.     Eleven  of  the  females  were  nursing  cows,  arid 
males  were  all  young.     One  canoe  obtained  5  of  the  number,  all  of  which  wen?iwil 
and  separated  Just  far  erjougli  so  tVie  noise  made  in  capturing  oue  did  not  di^tiirb 
others.     A  considerable   number  of  ^*  rollers'^  and   ^^  tinners''   wa«  noticed,  but 
(bimp  fog  seemed   to  prevent  them  from  sleeping*     Had  the  day  been  warm  it 
probable  that  a  good  catrh  would  have  l»ccn  secured. 

In  proportion  tii  the  number  of  seals  taken,  a  greater  amount  of  foo<l  wa^ifoaQdl 
their  stomachs  than  on  any  previous  occjision,     Sijnid  and  iiollock,  mixed  with  cnii 
ceans,  composed  tlie  greater  part  of  the  material  identitied.     Squid  beaks  wem 
conspifuons  in  every  stomach  in  which  food  was  found.     As  in   previous  cases 
stomachs  of  the  females  were  much  better  filled  than  those  of  the  male*. 

The  second  mate  while  out  hunting  had  boarded  the  schooner  Tnumpk  wl 
gun  had  been  heard  earlier  in  the  day.  She  re]>orted  having  1,8CH)  skins*  The 
before  she  took  liO  skins  30  miles  to  the  eaatwnrd  of  our  present  jmsiticMu  For 
past  few  days  she  had  been  gradually  working  to  the  westward,  but  only  a  few 
tered  seals  hatl  been  notued.  To  day  her  hunters  brought  in  42  skins.  Captain  *V 
expressed  the  opinion  that  if  good  weather  wlumld  ]nevail  for  a  few  days  encoiu aging 
results  wouhl  follow,  as  there  was  every  indtcjitifin  that  seals  were  plentiful  on  thiH 
ground.  The  elements  were  against  us,  however,  and  for  the  next  four  days  the 
weather  was  rough  and  boisterous. 

On  September  11  the  wind  blew  a  very  fresh  breeze,  varying  in  diretlion  froiu 
south  by  east  to  southwest,  accompanied  by  a  rough  sea.  No  seals  were  sceu,  but 
many  birds  were  about.  During  the  night  of  the  11th  and  the  morning  of  the  12lli 
the  wind  increased  in  force  and  hauled  t^j  the  westward.  The  sky  was  tilled  will 
heavy  clouds,  the  air  was  raw  and  chilly.  Occasionally  we  wore  ship  to  hold  our 
position.  Scattering  petrels  and  other  sea  birds  were  trequently  seen,  but  only 
seal  was  sighted  during  the  day.  At  snn^lown  the  !jarometer  began  to  rise.  In 
evening  the  sky  cleared  and  the  stars  came  out,  but  the  sea  continued  heavy  and 
accompanied  by  a  Hying  scud. 

On  September  13  the  wind  varied  in  force  from  a  light  to  a  stitf  breeze, 
changeable  w^eather,  rain,  mistj  fog,  and  rough  sea,  occasionally  clearing.    Birds  wi 
plentiful,  one  of  which  was  seen  to  dive  close  to  the  vessel  and  bring  u])  a  tish  aboni 
10  inches  long.     lu  the  afternoon  3  seals  were  observed  sleeping  side  by  side, 
vessel  almost  muning  over  them  before  they  awoke.    They  must  have  been  lai 
exhausted  from  loss  of  sleep  in  the  recent  gale. 

In  the  morning  of  September  14  the  wind  had  again  increased  to  a  moderate 
The  weather  wiis  foggy  and  misty  at  times,  with  a  heavy,  rough,  and  tumbling  set. 
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fO  seals  were  observed  in  the  fori^mwiii.    Near  noon  we  ran  into  an  area  of  dimtolored 
r,  in  latitude  55^  20'  nortii^  longitude  171^  25'  west,  in  which  were  a  niitnlier  of 

Notwithstandinjtc  tlie  veiy  rough  condition  of  tln^  sea  and  the  moderate  ^ale 
Viiiling,  several  of  them  were  aslei^p.     Their  bodies  were  but  little  exposed,  ikud  it 
firas  only  when  we  were  quite  near  them  that  they  eonhl  be  made  out.     The  gale 
\  filially  broke,  and  in  the  inornio«:  ol"  Se[>tember  15  only  a  light  variable  air  was 
[moYiug.    The  ftea  had  also  ii:radmiHy  ^onedown  with  the  wind.    At  7.30  a,  m.  several 
Bcals  were  observed  and  the  eanoes  were  lowered*    Two  sleepers  were  captured  a 
rijort  distance  from  the  vessel.     At  1 1  a,  ni,,  hnwever,  a  heavy  fog  and  mist  settled 
down,  a<^4^onipiinied  by  a  cold  wind  from  the  northwest,  wtiieh  had  the  efleet  of  bring- 
ing back  the  hunters,  all  of  whom  were  i»n  board  at  1.30  o'clock,  haviug  captured  24 
seals— 1«>  males  and  8  females.     Tieees  of  s*]uid  were  found  in  the  stomachs  of  some  of 
tJitm.    Fourteen  of  tlie  males  were  very  small,  and  2  lM*tweeu  4  and  5  years  old.     The 
females  were  larger,  5  being  with  milk.    The  hunters  reported  seeing  a  large  number 
of  seals  rollitig  and  linnitig. 

Nninermis  lurds  ami  a  gre-at  nmny  whales  were  in  sight  all  day.  At  noon  we  were 
in  latitude  .>5^  10'  north,  longitude  170^00'  west,  wliich  was  not  far  from  the  position 
Trliert'  wt^  hail  taken  157  seals  on  August  20  and  140  on  August  27.  The  color  of  the 
mter  varied  but  little  on  these  dates,  the  strips  of  diseoloi-ation  also  rnnniug  in 
^e  mum  general  direction.  It  would  appear  as  though  these  bands  of  discolored 
▼ater  were  governi*il  chieliy  by  the  currents,  being  but  little  aOected  by  the  wind, 
lateiu  the  day  the  fog  gave  way  to  {>ecasio!ial  rain  squalls.  Birds  were  exceedingly 
abnndant,  and  we  frequently  sighted  scattered  seals,  the  most  of  which  were  pliiying, 
Itttbe  evening  several  hail  squalls  passed  over,  after  wliich  the  sky  cleared. 

Preparations  were  made  to  lower  the  caufies  tm  the  Iblhiwing  morning,  but  the 
irork  was  interrujd-t^d  by  the  sudden  breezing  up  of  the  wind  from  tlie  westw^ard.  In 
tlie  atternoon  the  clear  weather  suddenly  changed  to  mist  and  rain,  with  au  occasional 
'  «ii«all.  Only  2  seals  w^ere  seen,  1  asleep  and  the  iither  [jlaying,  A  canoe  w^as  lowered 
fertile  ** sleeper,"  but  it  w^as  lost  sight  of  in  the  choppy  sea.  Whales  and  birds  were 
Ipientjfnl  all  rlay,  and  in  some  places  immense  Hocks  *»f  petrel  were  sitting  on  the  water. 
they  were  evidently  feeding  on  small  marine  organisms,  for  as  soon  as  we  had  jogged 
[jaatthey  would  settle  down  in  the  same  spot  from  wliere  they  had  beeu  frightened* 

E;irly  in  the  evening  a  sealing  vessel   passed  to  windivard  with  her  dag  set, 

^indiiating  that  she  was  homeward  bound.    The  sight  of  this  vessel  put  the  Indians  in 

liigb  glee^  for  the  seastni  was  now  getting  late  and  they  weie  anxious  to  go  home. 

On  Septeml>er  17  the  weather  was  a  repetition  of  that  i»f  the  previous  da^^    In  the 

ifly  part  of  the  day  we  saw  9  seals  circling   around   in  various  directionn  and 

vasionally  rolling  and  iinning.     Observing  this  number  of  seals  from  the  vessel  with 

ic|j«>pj»y  sea  rnnniug  was  a  good  indication  that  under  better  conditions  they  would 

» found  plentiful.    At  noon  the  weather  showed  signs  of  moderating,  but  the  Indiaus 

old  not  be  induced  to  venture  out  on  account  of  a  few  stjually  looking  clouds  lowou 

I  horizon.     At  2  p.  m.  two  white  hunters  started  out,  but  after  a  two  hours' hunt 

returned  empty  haudecL    Only  4  seals  had  beeu  seen,  3  tinning  and  I  asleep. 

be  time  the  boat  left  the  vessel  the  water  was  comparatively  clear,  but  about  3 

I  to  the  northwest  it  came  into  very  much  discolored  water,  in  which  birds  were 

il  and  a  few  tish  were  seen  Jumping. 

pljr  in  the  following  morning^  September  18,  the  eanoes  were  lowei^ed,  the  wind 
tg  light  from  the  southeast  and  the  seii  smooth.    The  barometer  indicated  no 
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change,  bat  in  a  Hhort  time  the  wind  began  to  increase.    No  seals  were  obeemd 
either  by  the  small  boats  or  fixim  the  vessel  daring  the  day. 

On  September  19  the  weather  was  similar  to  that  of  the  previous  day.  Foarseik 
were  seen,  2  asleep,  the  others  traveling  to  the  north-northeast.  The  former  did  not 
awake  until  the  swash  of  the  water  from  our  bow  struck  them.  In  the  evening  m 
headed  for  Unimak  Pass.  As  the  season  was  now  late,  it  was  thought  iuadvisal^ti 
remain  longer  in  the  sea.  The  condition  for  the  last  ten  days  had  oouvinoed  the 
captain  that  little,  if  any,  more  sealing  weatber  could  be  ex|>ected. 

Tbeiiext  morning  we  sighted  the  schooner  8an  Joge^  which  had  madeacatebof 
GOO  skins.  Her  captain  came  on  board  and  reported  that  until  recently  be  bad  ben 
hunting  northwest  of  the  Pribilof  Islands.  In  that  region  seals  were  abundant,  M 
the  weatber  bad  been  too  stormy  to  oi)erate.  On  September  13,  in  latitude  58^30' 
north,  longitude  172^  30'  west,  several  hundred  seals  bad  been  observed,  but  the  mi 
was  too  rough  for  lowering  the  boats.  In  the  latter  part  of  August  the  San  Jom  had 
hunted  near  Unimak  Pass,  but  few  seals  were  found  there. 

At  10  a.  m.,  the  wind  being  light,  8  of  the  canoes  were  put  over,  but  at  2  p.  m.a 
dense  fog  settle  down.  Ten  seals  were  secured,  4  males  and  G  females.  Tbey  were 
all  small  and  their  stomachs  were  empty.  On  this  ground  birds  were  plentifnl  and 
one  orca  was  observed.  At  2.45  p.  m.  we  continued  on  our  course,  and  at  6  p.m.0^  / 
Cbeerful  bore  abeam  about  15  miles.  The  next  day  we  were  off  the  nortbern  entranee 
of  ITuimak  Pass,  four  otber  sealers  being  in  sights  In  the  evening  we  cleared  the 
southern  entrance  of  tbe  pass  and  shaped  a  course  for  Cape  Flattery.  On  the  momiof 
of  0(*.tober8  we  anchored  off  ITcleuet,  an  Indian  village,  situated  on  the  north  sideef 
Barclay  Sound,  Vancouver  Island,  where  most  of  our  Indians  belonged.  We  reached 
Victoria  on  October  8,  having  been  twenty  days  on  the  passage  home. 

OBSERVING  SEALS. 

In  sealing  weatber  hunters  do  not  wait  until  seals  have  been  seen  from  tbeveaNl 
before  lowering  tbe  boats.  Tbey  start  out  as  early  as  possible  and  seai*cb  for  then,  i 
as  otherwise  tbe  catch  of  the  entire  rteet  would  be  small.  Very  often,  wben  no  seab 
are  observed  from  the  vessers  deck,  the  boats  will  be  among  buncbes  of  them  only* 
mile  or  two  away,  and,  on  the  other  band,  it  sometimes  happens  that  when  Rc*atteied 
seals  are  noticed  from  tlie  deck  the  boats  may  be  cruising  over  barren  ground.  Asa 
rule,  however,  the  number  observed  from  the  vessel  is  small  as  compared  with  the 
number  sighted  from  the  boats.  A  vessel  while  Jogging  will  naturally  frighten  a 
great  many  whieh  lie  in  her  path;  the  Happing  of  the  canvas  and  tbe  creaking  and 
slatting  of  the  booms  arouse  the  sleei)ers  lon<,'  before  they  can  be  seen  and  give  them  J 
ample  time  to  escape.  In  the  early  days  of  pelagic  sealing  the  boats  used  to  be 
stationiHl  at  ditlerent  distances  and  in  different  directions  from  the  vessel  and  wonB 
drift,  waiting  for  seals  to  come  near.  This  method,  however,  i)roviug  unrenmnerative, 
it  was  given  u[),  and  the  hunters  began  to  cjruise,  which  cust<>m  tbey  have  continaei 
to  follow  ever  since.  ! 

MANNER   OF   Col  NTINCJ   THE   SEXES. 

Considerable  controversy  has  arisen  from  tbe  accounts  rendered  by  tbe  sealing 
captains  rt^garding  the  proportion  of  male  and  female  seals  taken  in  the  North  Pacite 
Ocean  and  IJering  Sea.  Previous  to  the  time  when  sealing  vesst^ls  were  rei|uiredtD 
enter  the  number  of  ea<di  sex  taken  in  their  ollicial  logs  little  thought  was  given  to 
this  (luestion,  and  it  was  always  chiinied  that  the  two  sexes  oc<*urred  in  almost  equal 


HOW   RECORD   OP   SEALS   IK    KEPT. 


303 


All  sealers  knew  which  sex  predominated  but  clung-  to  their  orii^inal  st-ory, 
td  there  wa?^  no  one  who  coiiUl  routrovert  their  iiseei  tion.s,  althtiogU  there  was  every 
|BOQ  to  doubt  thetiip  An  order  rrom  tiie  I'nited  States  Treasury  Department 
jiiiringthe  oatehof  all  Atnerfcan  sealers  to  be  exainineil  on  their  arrival  in  port  was 
emeauKot"  throwing  coiifliderable  light  on  the  ««bje(*t,  and  the  in  ton  nation  gained 
uuthis  soiiree  j\illy  established  tho  t\M*t  of  the  great  in-epoaderanee  i>f  teiuales. 

It  hsvs  generally  been  supposetl  by  aiost  sealers,  and  the  view  is  still  hehl  by 
ttujy,  that  if  it  were  known  that  a  greater  imrnber  of  feraales  than  males  were  taken 
iroald  greatly  atleet  and  possibly  rt*striet  their  privileges  when  the  time  eame  for  a 
Hljustment  of  the  pelagit?  regulations.  The  fact  has  generally  been  lont  sight  of 
It  the  condition  of  the  rookeries  at  the  end  of  live  years  will  have  the  most  weight 
ilwiding  the  matter. 

That  iielagie  stealers  should  pay  little  attention  to  the  sexes  of  the  seals  taken  was 
it  mitural,  as  they  had  no  (object  in  determininij  which  sex  predominated;  the 
Diigbt  uppermost  in  their  minds  being  to  capture  as  many  seals  as  possible. 

Nu  cheek  is  placed  ui>oii  the  official  logs  of  the  Oaruidian  sealers  hy  the  custom- 
iHeoflidals  at  Victoria,  who  accept  such  records  as  authentic.  If  the  skins  hiuded 
Vict4)ria  were  subjected  to  the  same  rigid  examination  as  tlioHe  landed  in  IJuited 
ports,  little  or  uo  difference  would  be  found  in  the  proi>ortion  of  each  sex  rep 

III  ted  in  the  catch  by  the  vessels  of  tho  two  countries.     It  seems  stiange  that  on 

oec!asioDS  when  American  and  Canadian  sealers  have  hunted  on  the  same 

and  ill  close  proximity  to  each  other,  the  catch  of  the  former  has  always 

compose<l   largely  of  females  and  the  latter  of  males.     There  are  days  when 

males  than  females  arc  taken,  but  such  times  are  not  frc*|neut.     It  is  only  fair, 

ever,  to  state  that  a  number  of  both  American  and  Canadian  sealing  captains 
admitted  the  truth  to  the  writer,  and  all   rnitt'd  States  hunters  with  whom  he 

ISiinversed  iidnHt  that  the  majiu'ity  of  seals  captured  otf  .lapan  and  around  the 
EQZuauder  Islands  are  fenmles. 

During  the  season  of  181U  the  schoouci'  Lt>uh  Ohm  kept  an  account  of  the  seals 
;en  otV  the  coast  of  Japan,  and  it  was  found  that  out  of  1,000  two  thirds  were 
Hales.  Ill  1895  the  schooner  limtda  obtained  800  seals  on  the  same  coast,  fnlly 
>-thirds  of  which  wei'e  alsr*  females,  according  to  the  statement  of  fme  of  her 
aters.  In  nearly  every  instanec  where  the  writei-  has  spoken  with  huntrf^rs  on  this 
iject  they  have  ailmitted  that  in  all  waters  where  the  northern  seal  herd  is  found, 
h  one  exception,  females  largely  predominate,  This  excex>tion  is  the  Fairweather 
ond,  where,  a  few  years  previous  to  the  beginning  of  the  close  season  now  in  force, 
M  of  the  pelagic  sealing  was  carried  on  during  the  niontli  of  May,  On  this  ground, 
tecorded  by  the  writer  in  a  previous  repiut,  is  found  a  great  number  of  large  males, 
f  according  to  the  statement  of  all  sealers  and  of  others,  it  is  now  quite  well  estab- 
ed  that  large  breeding  males  tretjuent  this  ground  in  greater  numbers  than  any 
Br  kDt*wii  retjjion. 

It  may  be  well  to  illustrate  brietly  a  few  of  the  conditions  iiuder  which  the  record 
Bal**  is  kept.  When  seals  are  brought  on  board  in  small  numbers  it  is  very  easy  to 
$ify  the  »ex,  but  when  they  arrive  in  large  quantities,  a  hundred  or  more,  it 
ilea  considerable  time  to  examine  each  one,  and  sealers  have,  to  them,  more  impor- 
duties  to  attend  to.    If  oftens  hapiiens  that  the  hunters  are  forced  to  return  on 
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account  of  btul  weiitlier  or  an  approaching  storm,  at  wlucli  times  the  safety  of  { 
i^anoes  and  vesfiel  is  of  more  rouseciiiencc  than  the  deteriniiiation  of  the  cbanuiU'r^ 
the  catch*     When  tlic  boats  ami  (5ano6H  arc  bciti^  hoi«tCHl  in,  the  ollicers  and  tmm 
stationed  at  either  ^idc  of  the  ve»«el  to  do  this  work,  as  well  as  to  kf*€p  the  i 
andj  as  is  to  be  expet^ted,  in  the  bottle  and  excitement  a  verycorre<  t  aitcoimt  wf  1 
sexes  is  not  {fiven      In  many  cases  tJie  seals  jire  not  examined  at  all.     Hy  the  tiinri 
last  canoe  is  lashed  on  bourd  the  weather  is  rough  and  stormy  and  the  Inrnkn^i  i 
anxious  to  go  below;  and  if  it  be  dark  the  seals  will  be  left  until  morning  for  skiuoy 
No  further  examination  is  made,  and,  right  or  wnnig,  the  first  account  rernh-'mij 
accepted.     The  fact  of  the  nuitter  is  that   in   only  a  few  cases  is  the  sex  rorretjl 
recorded. 

Innccnracics  in  this  respect  also  result  when  the  seals  are  skinned  in  the 
Upon  arrival  at  the  vessel  the  skins  are  at  ont^e  thrown  into  tbr  ludd  without* 
nation,  and  nobody  knows  or  cares  whether  they  are  male  or  female. 

Although  Uniteil  tStates  revenue  cutt4*rs  have  the  privilege  of  boarding  ve 
and  ov^erhaultng  the  catch  mfMle  in   tiering  Sea,  the  <*onditions  under  which  tliii*  wo 
is  carried  on,  however  zealous  the  ofliccrs  may  be,  render  itdilbcult  for  the  se!£edtuj| 
separated,  and  they  return  to  their  sliip  little  wiser  than  when  they  came, 

CONDITIONS   OV  TUB    FEMALE   SEALH   TAKEN   BV   THK   DOBA   SIEWERa 

Of  the  *J82  female  seals  secared  by  this  vessel,  S82  were  opened  and  examined  I 
the  writer.  Of  this  number  8^10  wer*^  found  to  be  atlnlts,  an*!  GGS  were  clearly  in  miH 
Many  of  the  remaining  171  may  also  have  been  nursing  females,  w*hich  at  tketime^ 
their  capture  had  notoiitained  sutlicient  nourishment  tocanse  their  milk  glarrd^toi 

SKALH   MADE   SHY    BY   HUNTING. 

Inquiry  was  maile  of  several  captains  and  hunters  as  to  w^hether  seals  wew  i 
easy  to  capture  this  year  as  last  in  Hcring  Sea.     They  all  give  it  as  their  juilg 
that  seals  were  more  difficult  t^i  approach  this  season  than  in  1804.     Captain  CoJ^I 
the  schooner  Supphtre,  said  he  had  noticed  a  marked  ditl'erence  in  that  resjiect, 
attributed  it  to  tlie  hunting  that  hail  been  carrictl  <ni.     In  nnuiy  <Muse^  they  apu 
to  be  unusually  shy  when  there  was  no  apparei*t  cause  for  it. 


FOOD   OF   SEALS. 

The  material  which  has  been  found  in  the  stomf^hs  of  seals  taken  iu  diffei 
parts  of  Bering  Sea  indicates  that  only  a  small  percentage  is  composed  offish  wbiri 
Inhabit  deep  water.  It  in  only  reasonable  U*  suppose,  however,  that  when  seals  Jirt 
in  shallow  water  they  feed  both  on  bottom  tish  and  on  those  swimming  near  tli6 
sarface.  A  not  uncommon  component  of  their  food  is  the  red  rock  tish,  which  t>ccaTi 
both  in  deep  and  shallow  water  and  ])ossibly  also  near  the  surface  at  times,  vvliidi 
would  account  tor  its  being  found  in  the  stomachs  of  seals  captured  where  the  wg 
is  1*»0  fathoms  or  more  deep. 

On  August  22,  1S95,  in  latitude  55°  l»4'  north,  longitude  168^  36'  west,  the  liewl 
of  a  macrurns  was  found  in  the  stonnich  of  a  nuile  seal.    This  gnmp  of  fishes  iuhahiU  ' 
considerable  depths,  and  much  specalation  arose  as  to  how  it  hjwl  been  oliUnned) 
the  seal.     It  was  subsequently  learned j  however,  that  the  AilmfraRH  ha<l  been  ilre<l| 
iu  deep  water  near  our  jmsition  from  tlie  18tli  to  the  22d,  and  during  that  time  tie 
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been  thrown  overboard  many  reireted  sprt  iirjens,  ainoug  wldrh  were  a  number  of 
ll»tTiiri,  which  wouUl  l>e  aiit  to  lioat  for  some  time  at  or  near  the  sndViee  if  not  inoh*sted. 

It  iias  been  claimed  that  soals  will  not  eat  deiul  lish,  but  this  is  a  mistake,  for  the 
Irrit^r  lias  seen  them  devonr  sahnon  that  lia*!  been  dea*!  several  (hiys, 

Burfaee  Jislies,  and  esi>eciaUy  s{|iiid,  seem  to  be  tin-  natural  fVjud  of  the  seal.  In 
SheHtomaehs  that  have  been  examined  a  variety  of  material  was  ffuind,  sueh  as  pieces 
)f  Alaskan  i>olloek,  sabriou,  and  other  tislies^  but  it  has  also  been  observed  that  in 
Wi*alitip-H  where  8ijuiil  are  pleutiful  very  little  other  Umti  may  be  looked  f4)r.  I  am 
ilifornied  by  hnnt€*rs  that  im  the  t-oast  of  Japan  and  oft' the  Commander  Ishitids  si|uid 
ocL'iir  ia  ^rreat  abuiidant-.t',  and  that  it  is  rjot  an  nneomnmn  sight  to  see  a  half  dozen  or 
Bore  seals  together  feeding  on  the  tentacles  of  ortopus  lioating  on  the  surfaee.  Sealers 
usually  find  squid  plentiful  otl"  the  island  of  Kailiak,  and  in  that  loeality  they  have 
often  l*t^?.n  found  in  large  quatitities  in  the  st^imaehs  of  the  seals. 

WHITE  HUNTERS  AT  A   DISADVANTAGE. 

The  white  hunters  on  the  /^onr  iSivtverd  did  not  have  the  same  op]x>rtunity  ot 

igetting  seals  as  the  Indians  for  several  reasons,  one  of  which  was  that,  as  a  rule,  they 
wen*  the  last  to  leave  the  vessel  in  the  morning  and  the  tirst  to  return  at  night.  They 
wer«  expected  to  hoist  out  all  the  canoes,  and  in  the  eveuiug  to  hoist  them  in  again « 
stow  them  away,  and  hveh  them,  ludhins  are  useless  in  this  kiud  of  work,  atid  upon 
their  arrival  alougside  their  duties  have  ended,  as  the  skinning  of  the  seals  devolves 
tt{K)n  the  steersmen. 

Tli«  Indiaus^  therefore,  had  every  advantage  in  respeet  to  hunting.  On  leaving 
<l  vessel  the  boats  nearly  always  form  a  line  so  that  eiRth  will  have  a  clear  space  to 
wiudward.  When  all  the  boats  start  out  together  they  are  all  on  an  equal  footing; 
but  when  one  or  two  boats,  as  was  the  ease  with  our  white  hunters^  are  obliged  to 
tbllow  itj  tliL*  rear  of  others,  their  chance  of  seeing  many  seals  is  greatly  lessened,  for 
they  are  hunting  in  water  alremiy  passed  over,  but  the  situation  iuiproves  as  the  boats 
tecoine  more  witlely  s^q^arated.  Horuetinn^s,  also,  a  snddeu  idtange  of  wind  favors  the 
|wtl>oats  to  go  out  and  places  them  to  windward,  a  coveted  iHisition  whi*d»  they  c<jnld 
iHJt  i»tlierwise  have  sernred,  a  windward  position  being  alwayu  considered  the  best. 
hi  jjerlectly  calm  weather  one  position  is  as  good  as  another. 

hetfrdoj  tht  pomtion  of  thf  rt^Mtl  and  of  tht:  catch  of  fur  aeah  sack  da%f  %  tkeBealinrf  wchooner  Dora  Sirwerd 
durintf  a  cruit*'  in  Bering  St'a  in  August  and  i*^i€mbfr,  ISIM^  ehowinff  atm  the  number  of  each  »er  taken 
dcnf^  <w  tfntertd  in  the  o]ficittl  log  of  the  re»ith 
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Itteordof  Ihf^  taith  of  fur  HttJa  and  y/  th^  nnmtftr  t>/  carh  vt^  mhcn  dmlif  h^  tht  ttmlinff  sckoittifr  (t^j 
during  «s  truwe  in  Uerimj  St^-u  lit  Jtiuttst  and  i^rptfrnber^  1S95,  ti«  fietrrminrd  %  A.  fL  AUi^n 
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XII.-FUR-SEAL  HUNTING  IN  THE  SOUTHERN   HEMISPHERE.' 


By  Dr.  J.  A,  Ai.lkn. 


'Fur  seals  fonnerly  t^xistetl  in  grc^at  imiiibors  aloiiji^  fiortious  of  the  8oiitli«rii  eoii«ta 
OQtli  Amerieii,  JStmtli  Africa,  Australia,  and  New  Zealaflil,  on  the  outlyiiig  LshitidH 
hese  coasts,  and  al^^o  im  many  of  the  pelagic  ishinds  of  the  Boiithero  oceans.  Seal 
liug  for  eonmiereial  purposes  began  here  during  thi^  closing  decades  of  the  last 
wry,  and  as  early  as  the  beginning  of  the  present  eentnry  the  industry  had 
inied  gigantic  proportions.  The  skins  at  this  time  and  for  many  yciirs  after  were 
m  to  the  Canton  market  and  cxcluingetl  for  teas,  silks,  and  other  wellknown  prod- 
I  of  the  Chiuese  Empire.  The  price  obtain etl  for  the  skins  was  small  in  comparison 
leir  value  in  later  ye^irsj  nsuaily  ranging  from  50  cents  to  $4  or  |o  per  skin.  Yet 
eealing  bnsiness  pn)ved  inynensely  profitable^  and  led  to  an  indiscriminate  and 
rniinatiiig  shiughter.     One  after  an(»thcr  of  the  pojudous  seal  rookeries  was  vi«^ 

and  reduced  to  the  verge  of  externduation,  followed  by  new  voyages  of  discovery 
^art;h  of  new  sealing  grounds,  which  in  turn  were  quickly  despoiled.  Every  seal 
I  could  be  obtained  was  killed  regardless  of  age  or  sex.  The  far  seals  generally 
feted  for  their  homes  barren,  volcanic  islands,  situated  in  stormy  seas,  often  inac- 
lile  except  t^j  the  most  venturesome,  skillful,  and  hardy  seamen.  The  seals  that 
|K?d  the  hunters  usually  owed  their  preservation  to  the  inaccessibility  of  their 
Kta. 

Sealing  fii'st  began  in  the  southern  heiidsidiere  at  tlie  Falkland  Islands  about 
1.  The  immense  fur*seal  rookeries  at  the  islands  of  Mas-aFuera  and  Juan  Fernan* 
were  first  visited  in  179*3,  where  millitHis  were  taken  during  the  next  tifteen  j^ears, 
le  year  18(M)  the  South  Ci eorgian  rookeries  were  attacked  aud  speedily  exhausted. 
Mil  the  sealing  fleet  at  this  island  numbered  thirty  vessels,  while  an  equal  number 
vessels  were  employed  dnri ng  the  same  year  in  sealing  oft*  the  coast  of  Chile.  At 
KC  this  date  sealing  began  on  the  L^xtagonian  coast  in  the  archijjelago  of  Tierra 
Puego,  at  St.  Marys  Island,  off  the  coast  of  Chile,  aud  at  the  St.  Felix  group.  In 
\  and  18<>4  voyages  were  maile  to  the  ct^ast  of  Australia^  Borders  Island,  and  tlie 
i|K>des.  In  lS04-liS4j5  seal  rotikeries  were  discovered  at  the  Orozet  aud  Prince 
rard  islands.  In  1820  the  immense  wealth  of  seal  life  at  tlie  South  Shetlands  was 
E^vered  and  the  seals  nearly  exterminated  in  a  single  season.  At  the  Auckland 
ids  sc'^ling  began  to  be  vigorously  prosecuted  in  1822  and  1823,  At  these  and 
proas  less  noted  fur-seal  resorts  sealing  has  been  intermittrently  prosecuted  from 
ate  of  their  discovery  till  the  present  time,  although  of  late  years  the  catch  has 

stually  and  in  many  instances  the  vessels  have  nmde  losing  voyages.     At  most 


»  Hcprtnted  from  Proc,  Fur  Hvui  Arb,,  Appendix  to  U*S.  Cane,  Vol.  I,  p.  IW*. 
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Tb.^  captain  i^portH  (but  In-  wttn  <  om{>r4leil  ti>  HiisfH  titi  liU  Aoalin^  upt^riitioTiH,  owing,  to  a  cbsiiig^e 
^Q  iveuttit^r,  vtrhich  bt!lOHU^^^  <|iiit«  fitoTUiy,  :inil,  its  it  was  jjrt^ttiuj^  lain  in  the  scfiHOD,  hejiprin'i^ed*Ml  on 
toyiig<^  to  Victoria,  roacLnijy:  ilu^Tv  on  May  ^l,  lH!*ri. 
CiH>t;iiu  Gilhi*rt  reported  that  nil  tbo  weals  were  securuil  at  st>ay  far  ilmtunt  from  any  <»f  tbe  eeal- 
prtMt<^^fv^'N  im*l  wem  sbot  in  tbe  saiue  manner  us  are  thoaetiikan  in  the  North  Pai-itic  Ocean  by  the 
ituritt  Muling  tltH't.     H«'  met  nith  no  iat«ribn'uce. 
Ill  reply  to  the  inc|iiirieB  miule,  it  wa»  oHrertainuil  that  uo  reconl  e^tiated  of  the  LaniliQg,  in  the 
if  luiytseiil  fikini*  ar  a  lUitish  (tnhiuibia  port  ubioli  did  not  form  putt  of  the  cat^h  of  the  nealers 
liig  in  the  North  raeilk^  t  >«earu  oith«r  on  tbt^  Ainerienia  t»r  AKiatif  nidoH  thereof. 
^Hi  MkioH  are  reported  U*  have  Leeu  in  gixid  (condition,  and  to   bn  of  the  mttiie  kind  ats  thoAO 
ilJ^  HiiJd  by  Mivisrs.  LainpKou  A:   Co.,  Loudon,  and  are  <-hi88<Hl  uiid  liuowii  with  the  LuhoB  Inland 
wkimj  from  the  month  of  the  Kiver  Platte,  and  bring  ahont  (he  uanie  |irites  aB  thone  taken  in  the 
Ji  Pacific  <  »eouii. 

The  t  liaratter  of  the  nkma  is  represented  a«  beiny:  very  nimilar  lo  that  of  th«»»(^  uHtially  Ketured 
tltc  liritii^h  i'olumbiau  tleet. 

MAS'X-FUERO. 

The  ialand  of  Miift-ii-Fuero,  situiitt^d  olt  the  itoust  of  Chik%  in  latitude  'AV-'  south 
mt  4(X>  miles  west  of  ValpanLiao),  wheu  lirst  discovered,  in  15<>.%  swuriuetl  with 
fiieals.  Tiie  ishirnl  neenis  to  hsive  been  lirst  visited  for  fur  ^eals  by  the  ship  Eli:a^ 
t  William  IL  Stewart,  of  New  York,  in  1792,  Tbis  vessel  aecured  a  cargo  of 
>  8kiii8,  which  were  taken  Ui  Caiitou  aud  sohl  for  4HJJ>0(1  In  1798  Capt.  Edward 
nin^,  id*  the  ship  lleUeij^  from  Xew^  York,  tot»k  100,tMK>  seal  skins  to  tlie  Uantoii 
ket,  nearly  all  td'  whk'h  were  obtaiued  at  Mas  ii-Fiiero.  He  estiituited  at  tlie  time 
lis  leading  Mas  a  Ftiero  there  were  still  left  on  the  island  between  5tK>,lKMi  and 
^  seals.  ^ 
Capt,  A,  Dehirjo*  writing  of  the  satne  subject,  says: 

.Wlieti  tJie  AnierieanH  t unie  to  Mas-it-Fuero,  abont  the  year  171*7,  and  biv^an  to  niak^^  a  bnsineaa 
IQnj;s«a1a,  there  U  no  dnul»t  but  that  there  were  2.O00,m)O  or  :;.nCNK(KXi  of  tbtni  on  tho  inland.  1 
niAde  au  e«ttuiut4<  of  niori^  tbun  3^00(),0iH)  that  have  been  eurried  to  Canton  from  thenee  in  the 
of  «eveu  year».  I  have  carried  more  than  l(K),(HX)  myself,  and  have  bec*n  at  the  plaee  wheu 
wmt^  the  peopU^  uf  fonrteeu  HhipH  or  veR^ela  on  the  inland  at  one  time  killin^T  aealM/*^ 

It  is  therofoie  srareely  a  matter  of  surprise  tbat  in  18U7,  atu-onling  to  Captiiiu 
ill,^  **Th*^  Inisiness  was  srarcely  worth  following.  •  ♦  •  lo  181*1  the  islandj 
Jin  neighbor,  Juan  Fertmndez^  was  almost  entirely  abandoned  by  these  animals." 
ther  words,  the  seals  had  become  sn  ni.*iirly  exterminated  that  there  were  not 
g\i  left  to  render  the  jinrsmt  of  them  {nohtiible.  In  later  years  the  island  has 
visited  at  intervals  by  fnr-seal  hunters  and  small  catches  obtained.  A8  late  as 
Capt.  Fraidv  M,  (ratlney  states  (allidavit)  that  on  visiting  the  ishunl  for  fur  seals 
w  3lM>  ur  l«MK  and  took  19,  showing  that  a  few  are  still  t4>  be  found  at  Mas-a-l^'iiero. 

JCAN   FERNANDEZ. 

?be  jslaiid  of  Juan  Fernandez,  situated  a  few  miles  to  the  eastward  \\t  Mas  a  Faero, 
i>nnerly  the  home  of  immense  numbers  of  fur  seals.     Dampier^  who  visited  this 
bd  ill  Uli^,  says: 

\in  9W»nii  m«  thick  about  tbitt  Iiiland  of  John  Ferando  a»  if  they  had  no  other  ptaee  in  thii  World 
I ;  t'oT  tbt^re  itt  nut  a  Bay  or  kork  tbat  one  ran  get  ashore  on  ttiat  in  not  full  of  them. 
;  Jobn  Ferando'a  lii;ve  fine,  thirk,  short  Fiirr;  the  like  I  buvo  not  takt^n   nutiee  of  anywhere 


fojag«fl>.  et4%,  pp.  1 17. 118. 


Narr.  Voy.  and  frav.,  1817,  p.  306* 


Voyages,  ete.^  p,  130. 
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but  in  these  Soar.  Here  are  alwayn  thousandH,  I  might  say  possibly  millions  of  tbem,  either littiig 
on  tbn  HayH,  or  going  and  eommg  in  the  Sea  roand  the  Island;  which  is  covered  with  theiB(aitbif 
lye  at  the  top  of  the  Water  playing  and  sunning  thf^msolvos)  for  a  mjle  or  more  from  thesbon.  Wki 
they  como  out  of  the  Sea  they  bleat  like  Sheep  for  their  young;  and  though  theypsas  tlmaijk 
bnndrcMls  of  others'  young  ones  before  they  come  to  their  own,  yet  they  will  not  suffer  any  of  tbati 
Slick.  The  young  ones  are  like  Puppies  and  lie  much  ashore;  but  when  1>eateu  by  any  of  QB,fliej,ii 
well  as  the  old  oneH,  will  make  toward  the  Soa,  and  swim  very  swift  and  nimble;  thoondiontliij 
lie  very  sluggishly,  and  will  not  go  out  of  our  way  unless  we  beat  them,  but  snap  at  us.  AI)1oy« 
the  nose  soon  kills  thoni.  Largo  ships  might  bore  load  themselves  with  Seal  Skins  and  TrajDeO|l, 
for  they  are  extraordinary  fat  J 

Seal  Imnting  began  at  Juan  Fernandez  at  the  same  time  as  Mas-A-Fuero,  thetw 
islands  being  but  a  few  miles  apart  and  the  fur  seals  frequenting  them  beloDgingttt 
the  same  herd.  Owing  to  the  early  settlement  of  this  island  (it  had  a  popnbtioiiof 
3,000,  according  to  Delano,  in  the  year  1800)  the  seals  probably  found  the  island  tt 
uncongenial  resort  almost  before  the  scaling  business  fairly  began,  as  Delano,  writiiig 
in  1800,  says  there  were  not  then  any  seals  on  any  part  of  it.'  Subsequently  Ike 
island  appears  to  have  been  visited  at  intervals  by  sealers  in  search  of  fur  seals,  but 
always  with  i)oor  8uccess.  Although  not  yet  extinct  there  (Ree  affidavit  of  Cipt 
Frank  M.  (Taflney,  who  reports  Rceing  a  few  fur  seals  there  in  December,  1891),  the 
number  left  is  too  small  to  possess  any  commercial  imi)ortance. 

GALAPAGOS   ISLANDS.^ 

The  Galapagos  Islands,  situated  under  the  equator,  about  600  miles  west  of 
Ecuador,  arc  the  home  of  fur  seals,  which  probably  belong  to  a  different  species  tnm 
that  formerly  so  abundant  farther  south.  The  Galapagos  seals  reside  at  the  islandi 
throughout  the  year.    They  are  said  to  breed  in  caves  and  to  bring  forth  their  young  ft 

•  A  New  Voyage  Round  the  World,  etc.,  1697,  pp.  89,  90. 

« Voyages  and  Travels,  etc.,  1817,  p.  313. 

^  The  following  facts  regarding  the  crnise  of  the  schooner  Prosper  dnring  the  snmmer  of  lS9i  it 
the  (lalapagoa.Islands  were  obtained  by  Mr.  G<*orge  A.  Clark,  secretary  of  tbe  Fur  Si'al  Commiiiioir 
in  a  rocont  interview  with  tlio  captain  of  tb<'  vensel,  William  L.  Noyes. 

The  captain  said :  '*  The  group  of  islandH,  known  uh  tbo  Galapagos,  from  «*«»rlain  intercstiugtarttai 
found  there,  lie  under  the  «Miuator  nud  in  the  region  of  the  ninetieth  degree  of  west  longitnde.  TTrty 
are  fiOO  miles  oft'  the  shores  of  Ecuailor,  to  which  they  Ix'long,  and  were  nninbabite<l  nntilapnil 
colony,  now  abamloned,  wjw  planted  there.  The  climate  is  tem])ered  by  the  cool  currents  of  the  cicett. 
The  shores  are  broken  and  precipitous,  marked  by  clifts.  Parts  of  the  surface  reach  an  elevatiwrf. 
3,000  and  4,(X)0  feet.     Ther*i  are  five  islands  of  considerable  size  in  the  group  and  ten  small  ones.  ^ 

"  I  sailed  from  San  Francisco  May  1),  1897,  in  the  schooner  Proftper,  a  vessel  of  23  t<m8  register,  owned   i 
by  (ieorge  W.  Kncass  vV  Co.,  of  San  Francisco,  and  raiTying  a  crew  of  five  men.     We  arrived  at  Veih  ' 
man  Island,  one  of  the  rialai)agos  grouj),  lying  in  1"  130'  north  latitude,  .Inly  17,  and,  landing,  foMi 
seals  with  their  young  aln^ady  born.     The  breeding  grounds  occupied  by  tbe  seals  Avere  rongb  IwwUw 
beaches.     The  animals  did  not  haul  inland  to  any  great  extent,  and  were  not  found  upon  theiriUilj 
beaches.     The  seals  were  not  very  numerous.     In  the  hope  that  more  seals  would  appear  later  and  il' 
order  to  let  the  pups  grow,  we  loft  Wenman  Island  an«l  sailed  to  the  south  of  the  equator. 

**()n  a  certain  island  in  S'  south  we  found  more  seals,  and  a  number  were  killed  which  contsiMl 
unborn  pups.     This  we  found  to  be  chararteristic  of  the  seals  south  of  tbe  equator.     Some  killed 
late  as  S«'ptomber  were  still  bearing,  an«l,  1  should  judge,  woubl  not  be  delivered  until  some  timeil| 
Ot'tober  or  November.  ! 

*'  In  October  wo  returned  to  Weunian  Island,  finding  and  taking  a  few  seals,  but  none  of  tbepsfl 
we  left  in  July.     On  another  island  I  saw  a  single  pup  alone  swimming  in  a  little  pool. 

"The  waters  about  the  island  were  iufV^sted  by  sharks  of  the  man-eating  type.     One  of  these  Vt 
killed  while  at  anchor  beside  the  vessel.     Its  st'Oniach  eontaine<l  the  flesh  an<l  bones  of  an  lulnltMtli 


ST.  FELIX    AND    ST.  AMBRO!=^E    ISLAND!^, 
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na  Thi*  supply  liero  appears  iif.ver  to  liave  l>eeii  a1>yinluiit,  Delano,  writing 
I,  siiys:  ^*T?iei30  islands  aQV>rd  some  seals  of  l»oth  tlie  hair  and  fur  kind»  and  I 
ik  a  vessel  might  procure  several  tlionsands  of  the  two  kinds  upon  the  whoh3 
terof  ishindH^  as  all  of  tbem  alTor*!  soui©."  '  They  were  frequently  visited  later, 
4Captiiin  Fanning  states^ '  that  in  1810  he  obtahu^l  there  8,(H»0  fur  seals  and  2,(>00 
ir  seals.  Capt.  Benjamin  Morrell  mentions  taking  a  few  fur  seals  at  the  south  end 
Albemarle  Ishiud  iu  November,  182*),^  and  doubtless  many  have  been  taken  at  the 
ftlapagos  sinre  that  date,  I'apt.  ('harles  W.  Keed  (allidavit)  Htat4is  tliat  in  IH72  he 
K^k  3,<M>0  fur  seals  at  these  islands,  and  about  as  tnany  more  during  three  subsequent 
Hyiiges  between  this  date  and  188(),  In  1885  Captain  Gaftuey  (aflidavit)  obtained 
DOO  fur  seals  there. 

ST,  FKLIX,  ST,  AMBKOSB,    ST.  MARYS   LSLANDB,  ETC. 

tfanj  of  the  small  islands  off  the  t^oast  of  Chile,  from  the  Strait  of  Magellan  north- 
Itd,  were  fonnerly  iuhuluted  by  rolonies  of  fur  seals.  Even  before  the  anuihilation 
the  seal  rookeries  at  Juan  Fernandez  and  l^lasa  Fuero,  these  islands  wiu-e  visited 
r^ers,  froui  some  of  whieh  they  reaped  rieh  harvests.     Delano,  writing  in  1801^ 


kilievo  dial  the  Hliarkn  nntat  hftve  eaten  tlie  pupa  wo  8aw  at  thti  tiiui-  uf  tlu*  lirat  vkit  U*  the  liilaiid 

July. 

**We  kilhid  one  8*<il  which  had  a  Hipper  bitten  clean  otf^  probalily  by  :i  shark.  In  one  cimio  wo 
r  abatl  seal  lying  un  the  snrfare  of  the  water  and  a  fow  fetit  tinder  him  were  u  number  of  hungry- 
king  sbarkR.  They  did  nol  semn  niplint^d  lc»  attack  liiui,  hatha  < -^  \ri  del  1 1  ly  w  site  hf^d  tbeoi  cloBoly. 
*'Wbil©  the  flbarks  wi^ro  not  hcpu  t<»  tom-h  tbo  living  nealH  wben  itninjnrcd,  tbi\y  *>ri  one  Qccaj*ioii 
icked  a  wauiided  one  wliiib  had  sncreeded  in  getting  into  the  water  nud  waa endeavoring  tueeeape. 
ly  were  probably  incited  by  the  taste  nf  tbr*  hluod* 

"The  fi4>aU  were  often  found  in  cavi's  and  iiiid«'r  the  great  bowkiera.  In  one  cave  to  which  there 
I  lint  a  rtninll  opening  1  Bhot  aad  dragged  out  three  in  Hucoessiou,  one  appearing au  nocrn  aa  the  other 
iiftkeu  away»  Itiside  the  rave^  wbub  eonld  not  l*e  entered,  sonndrtfiom  other  sealaeonM  bt^beard, 
**'nie  seals  wi-re  very  tame  and  manifcBted  no  fear.  We  used  the  ride  in  killing  tbem,  whether  in 
Wftter  or  on  »hore.     In  tbe  water  we  got  as  close  as  poSHible,  wbioh  wan  uanally  IJ  or  8  feet.     We 

font  li»e  any  of  the  sealw  »hot  hi  the  water     A  tew  kihcd  on  ahore  near  tbe  edge  rolled  olT  and 

Ik  in  deep  water  before  we  conld  get  to  theiu.     Wo  kiUe<l  all  w©  eonld  tind. 

*Tho  eejilft  evidently  do  not  nd grate.    They  do  not  seem  to  have  a  dt^ finite  rookery  life^  ae  on  tbe 

knd«  of  the  north.     At  one  itiland  we  naw  a  nnmb<  r  of  yearlings  and  a  h*  ore  of  old  bnllfl  lying  ahont, 

k  apparently  no  cows.  At  another  islantt  a  nnnibiT  of  bulla  seemed  to  l*o  Hronring  Ibe  cavea  and 
res  04  if  in  Heareh  of  cows. 
**  There  is  not  the  niarkod  dilference  in  Hize  between  tbe  male  and  female  that  is  ebaraeteriBtic  of 
nrtrthern  j»ealH.  A  typical  bull  would  lti<^  jilMoit  '*  feet  in  length.  The  nose  seemed  Bborter  and 
Jt«i.  The  fur  is  more  nnifornily  dark  wbadr*.  The  tbroat  and  lielly  do  not  show  tbe  lighter  ctdora 
kd  ia  the  northern  sealit.  There  m  little  or  lu*  difference  in  shade  between  the  back  and  under 
*of  the  body  except  iu  rare  vases  whieh  whow  a  patch  uf  lighter  brown  on  tli©  Jljink.  The  fur 
tt  ©verj'where  Hbort^Tt  and  in  ]>artirnlarly  short  on  the  belly,  prohahly  lieeause  tbe  aulnuil  spends 
mrb  of  its  time  on  laniL 

"  We  probubl}'  did  not  get  all  the  Reals,  but  there  were  few  left»     I  visiti'd  tbe  iHlands  iu  I87il^  at 
ill  time  there  were  more  »cal«  than  in  1«07.     Our  total  cateb  uunibere*!  224  Hkins,  nf  which,  accord- 
la  tbe  eicaintnations  iu  tbe  L-ustoui-hrnif^e,  85  wrre  males  and  13!t  females. 
'*In  former  years  a  great  many  skiuM  wen'  taken  on  tb*'  Galapagos  iHlaud?^.     Oni-  ratch  of  5,000 

ih«t  through  imperfect  curing.     Tbr  calrh  nf  ibe  i*r*»iprr  wjis  brought  in  in  good  ronditbm,  having 
ilr7*eaJt4Hl  lln^t  and  then  k»  pt  in  pickle  until  arrivul  iu  port,  when  they  w*»re  again  dry-salted, 
*•  We  led  tlh'  (ralapagos  iHlruid^  on  Oetober  22  and  reaebe^l  .San  Francisco  on  Deienibcr  14.'* 
'  V«yage«^  and  Travcla,  p.  381* 
»V«y»g»9,  p.  110. 
'NaiT»tl%^o  of  Fonr  Voyages,  etc.,  \H^,  p.  221, 
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8i)eak8  of  St.  Felix  and  St.  Aiiibrose  islands  as  lieing  visited  by  tbe  sealerSf  the  greater 
part  of  tbe  catcb  being  taken  from  St.  Felix,  tlie  larger  island  of  tbe  group.^ 

In  1816  Gapt  Edward  Fanning  took  14,000  ihr  Heal  skins  at  St.  Marys.'  Ueaho 
speaks  of  baving  visited  tbese  islands  in  1801  and  finding  tbere  a  small  fleet  if 
American  sealers,  live  sbips  and  a  Hcbooner.^  Wbile  it  is  impossible  to  give  eveo 
approximate  statistics  of  tbe  catcb,  tbe  aggregate  number  of  seals  taken  mast  hm 
been  large. 

At  Bome  of  tbese  islands  small  remnants  of  tbe  former  berds  still  exist,  as  shown 
by  tbe  affidavits  of  Gapt.  Frank  M.  Gaffbey  and  (leorge  Fogel.  Tbe  latter  states  tint  | 
in  1870  be  saw  at  Gbiklaway  thousands  of  fur  seals;  in  1891,  bowever,  there  were  ^m 
seals  worth  mentioning."  In  December,  1891,  Gaptain  Gaffbey  saw  only  two  for  aeib 
at  St.  Felix  and  St.  Ambrose  islands,  where  formerly  they  were  so  abundant  At 
Rees  Islet  (latitude  M^  45'  south,  longitude  75^  45'  west)  during  a  stay  of  two  weeb 
in  December,  1891,  he  obtained  one  seal.  He  says,  however,  that  they  still  breei 
tbere,  but  that  the  Gbilians  go  tbere  and  kill  all  they  can  obtain,  as  has  been  tke 
case  for  many  years  at  o.ther  islands  off  the  Ghilean  coast.  Hence  tbere  is  little  oppor 
tunity  for  the  recui>eration  of  the  seal  herds. 

TIERRA  DEL  PITEOO   AND  THE   PATAGONIAN  COASTS. 

The  group  of  islands  south  of  Patagonia  known  as  Tierra  del  Fu^go,  with  wiiich 
may  be  here  included  tbe  Diego  liamirez  group,  are  celebrated  for  tbe  nnmber  of  sei 
elephants  and  fur  seals  which  they  have  yielded  to  commerce,  as  are  also  tbe  coasts 
and  outlying  islands  of  Patagonia.  Without  going  into  details  as  to  the  former 
abundan(;e  of  fur  seals  in  this  general  region,  it  may  suffice  to  show  that  at  present 
the  species  is  practically  extinct,  at  least  in  a  commercial  sense.  Says  Gaptain  Bud* 
dington  (affidavit),  great  numbers  were  formerly  taken  on  tbe  east  coast  of  Patagooia;  , 
at  tbe  present  time  there  are  no  seals  tbere.  Tbere  are  not  enougb  on  tbe  PatagonisB  ' 
coast  to  pay  for  hunting  them.  He  says  that  in  1881  be  took  600  fur  seals  on  tke 
western  coast,  at  Pictou  Landing.  In  1889  he  again  visited  this  coast  and  ohtained 
only  four  skins. 

At  Tierra  del  Fuego  and  tiie  adjacent  islands  he.  took  5,000  skins  duriugtbe   i 
season  of  1879-80;  in  1891-92  lie  obtained  only  900,  and  tbese  euine  from  another 
part  of  the  coast.     Formerly  thousands  of  skins  were  taken  there,  ^^  but  the  animals 
are  practically  extinct  there  to-day." 

Mr.  George  Gomer  states  (affidavit)  that  he  spent  the  years  1879  to  1882  about 
Tierra  del  Fuego  and  the  coasts  of  I'atagoiiia  and  Ghile,  on  a  three  years'  sealing 
cruise.  During  these  three  years,  he  says,  ''our  catch  was  4,000  seals,  2,000  of  whidi 
were  taken  the  first  year,  and  we  ])ractically  cleaned  the  rookeries  out." 

The  testimony  of  Gapt.  Galeb  Lindahl  (affidavit),  a  sealer  of  long  experience,  iB 
to  the  same  effect.  He  states  that  in  October,  1891,  he  went  on  a  sealing  cruise  to  the 
South  Seas,  starting  in  sealing  off  the  coast  of  Patagonia  and  sealing  tbere  and  in 
the  neighboring  seas  till  the  following  March.     He  says: 

Th«^  Hejils  art*  nearly  all  kill<Ml  oil"  down  tlierr,  ho  tliat  we  got  ouly  about  twenty  Bkins.  It  is  no 
use  for  ves8fl8  t^o  go  tbon*  sealing  any  more.  I  was  tlirre  twelvo  years  ago  on  a  He^iling  ('xi>ediU(m 
and  the  rookeries  were  full  of  seals.  Now  tliey  are  nearly  all  gone.  They  never  gav»'  the  ^eaU  ft 
<^hanee  to  breed  tlnTe.     They  shot  them  as  soon  as  they  eanie  up  on  the  roeka. 

'  Voyages  and  Travels,  p.  :i54.  -Voyages,  ele.,  i».  411.  Ibid.,  p.  ;;il»;. 
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Tlie  80'Ctilleil  **Cape  Horn "'  catch,  wliidi  presumably  iiicIuiIbm  all  of  the  fur  seals 

en  ort'  the  c*»itsts  of  South  Aiij«?rieji  iiii*l  the  various  outlyinif  ishuids  and  iirchi- 

t4)  the  southward,  from  lH7<i  t4J  1802,  jigrgn^gates  a  total  of  about  113,(KK>  8kiii4S, 

yitjg  in  ilift'ereiit  yearft  from  about  17,50tl  in   18H*>  tn  less  than  ij KHH n  18<S(i,  but 

^em^iug  for  the  last  t.*3n  yiiars  about  :\,iA}0  auuuallyj 


LOBOS   ISLAND. 

e  fur-seal  rookery  oti  Tjobos  Island,  olf  the  mouth  of  the  Rio  de  la  Plata,  and 
ioupH;::  Uj  the  K«^publie  of  Uruguay,  in  one  of  the  few  tliat  havo  escaped  auuihila 
(HI  at  the  hands  of  the  seal  huuter.  Many  fur  seal«  were  taken  liere  prior  to  1820. 
laptiiiii  Mijrrell-  found  men  stationed  there  to  take  seals  in  1824,  and  Cai>tsiin  Wed- 
ilV  writing  in  1825, 1'efers  to  Lobos  Island  as  being  farmed  out  by  tlie  G<^vernmentof 
[ontevkieo  for  sealing  inirposes,  under  regulations  designed  to  prevent  the  extermiua- 
Diiof  the  seals.  As  evidence  tbat  the  matter  has  been  long  managed  with  discretion 
I)'  Ik»  citi--d  the  statistics  given  in  the  athdavits  of  .Messrs.  Emil  Teichmann  aud 
Lifted  Kniser  (of  the  lirm  of  O.  M,  Lampson  «S:  tJo.,  of  Londoti),  which  show  that  the 
kh  fur  the  last  twenty  years  lias  averaged  about  13,0(>0  a  year,  or  a  total  of  some 
Bi),0OO  fur-seal  skhis.  Tliis  throws  into  strong  relief  the  folly  of  tlie  ext-erminatiug 
aughter  of  fur  seals  that  has  been  waged  uureuiittingly  for  uearly  a  century 
irOQgbout  the  Bouthero  seas. 

SOUTH   SHETLAND   ISLANDS, 

The  South  Slietlauds  conatitute  a  uumerous  group  of  small  islands  situated  about 
ttmilej^  soutii  of  (Jape  H*)rn.  Sealing  began  here  in  1811),  when  the  American  brig 
'fi7»d,  from  Stonington,  Ciuhl.  and  an  English  vessel  from  Buenos  Ayres  obtained 
rgoes  of  very  line  fiir-seal  skins.  News  of  the  discovery  of  this  new  sealing  gi'ound 
ickly  spread,  and  l*efore  the  end  of  the  tbllowing  year  a  Ueet  of  30  vessels  (18 
Berican,  lO  English,  and  2  Russian)  hiul  reached  the  South  Bhetlands  to  gather  in 
I  valuable  pelts  irf  the  hapless  seals.  Captain  Wendell,  writing  in  1825,  gives  the 
bring  account  of  slaughter  which  ensued. 

t1i«^  i)Uj»iitity  cif  Bi?al8  taken  oil'  tiicMo  ialauda  by  vessels  from  ditierent  part^  iluriug  the  j6ar«  1821 
\V^  iiiiiy  bo  {*4nn|Mit«(l  ut  32O^^H>0,  nud  tlir  i|ii:iutity  of  Aoii-ideidiaut  nil  »t  H10  ttiriH.  Tliiti  valiiulde 
Imul,  tbt'  fur  m^ul^  riiti^tit,  by  a  law  Miiiiilsir  in  Uuit  wliii'li  vi'^ttniUitt  tUn  riakermf5ii  \u  tli4:i  mz**-  nf  tli6 
ihof  ibeii  iieti*,  li;iv»>  been  Hpari'il  to  n'Edwraiinuallv  1(>£),000  tin'  weiile  ftir  many  y«ars  in  cimie.  'IliiH 
till  liave  foUowrd  from  oot  kiNiiJ>f  tlm  mothora  until  tbo  yiiiiu^  w*rre  abli^  tn  Uku  tbe  wal«i\  and 
D  ik^n  <njly  tbtJHo  wbieb  afi|ieured  lo  be  old^  tni^etber  witb  a  |>ni|mrti«ii  o\'  I  he  nittles,  tliiireby 
linifthing  their  totid  niniiber»  but  in  hIow  progru8«ic>a.  Tbiii  ayrtlimi  is  pnictk'tHl  at  tbe  Kivwr  Pbita. 
inlAud  cif  Lobu»^  itt  tbe  iiiontb  <>!'  tbut  rivei't  eitntaiun  a  t|iiantity  of  Heal«t  ^nd  is  farmed  by  the 
remmpnt  of  M nut** video,  uml*^r  <er1:ihi  restrietionN,  tbat  th«  hnnttjr  shall  take  tht'in  *nily  at  wtitted 
i»  ill  fjrder  to  prevent  <*xt<"riiilnation.  The  system  of  t»xim-miiiatntn  wu«  prtuvticed,  h^iwever,  at 
fih  8ht«Uaiidi»;  for  wben*?ver  a  Hi^al  rearUed  the  heach,  of  wliateve.i  di-miniinatioT),  be  was 
kteir  killiMl  and  lib  f^kia  tiikt^n,  ami  by  ibis  unutnSt  at  the  end  of  tbia  stxroiid  yar,  tho  seals 
nearly  extim^f.  Tho  y«»n ng,  having  lost  thoir  mothctrK  when  ouly  thn-e  or  fotir  *biyB  4dtl,  of 
lU«ll«  which  at  the  b^went  i-adrulation  t^vcoeded  1()0,(KM).^ 


i  AlBclAvit  of  Emil  Teif^binaun,  of  fjombm  lirni  nf  C.  M.  Lampsoii  &  Co. 
*VojmgeAf  p.  154.  'Ibid,,  p.  llL^  *  \'oyage»,  eti-.,  pp.  141, 142. 
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Tlio  hiHtory  of  tin?  South  SlietliUHl  seal  lisUiTy,  Hinct*  this  iiidtscritniiiate  i 
ox'teniiiiiatiug  slaughter,  is  thus  giveu  by  C.  A.  Williams  in  bis  reiMirt  to  a  c^iimuitt 
of  Congress  on  Merchant  Marin©  and  Pisl»erias,  in  1888. 

In  1H72,  tifty  y©ar»  attoi   tljii  Blauglitor  at  the  Shetland  IsLindfl,  the  local  it  iff*  iMtnrc  mrnxm 
wfinwill  roviHitc^d  hy  ariotht^r  generation  of  hnntero,  ami  in  tbi?  ais^te^^u  v  ears  tbat  have  «1i 
liavft  «<var<'|ie<l  every  bf^arh   and   ^ItMiiied  ©very  rock  kiidwn  to  tlii'ir  priNleoiMors  and  foaod  » I 
ser  Itidi-il  and  lnlttia|iii:ildi>  phuen  befiire  unkiiuwn,  and  the  uH  reftiill   of  all  their  tnil  aud  d:uia{li 
tbi^  ycaifn  Hfarcidy  aniounte'i]  to  ir>^>XX)  Hkitie;  and  now  not  even  tu  rnrnnant  reiuaiiiH  gnvf^  na  tlifk^ 
ol!"  the  pitth  rjf  ( 'ap«  Horn.    Thi'  last  vesjw?!  at  8oiith  Shetland  thin  year  of  1888,  aft*T  hunlingitHl 
groiiji,  fmmd  only  !il  Hkins,  niul  the  la^t,  at  Kefj^uHau  Laud,  only  61^  iuclndin^  pnpa*    8o  iDi 
wantt'  and  wanton  dr«trnrtiini  has  i^ont^  out  t^treviT  Iroiu  the  sotitliern  seas  a  race  of  auimaki 
man  mnil  a  poRAihh'  industry  cnnnerted  with  them.     And  it  ia  ptaiu,  without  the  aid  of  tbe  till 
^uido  imd  control,  no  oyir*r  re«nlt  could  have  been  expeetod  or  attained. 

The  narnitivo  is  brought  down  to  date  by  the  followin^^  testimony  fmiu 
ailida%'it  <»!'  ('apt.  James  VV,  Biidiugtoii: 

'Vht"  slitKRM  nf  these  ishinda  worn  niire  rovored   with  8i»al«,  hut  then*  are  practicallj  i 
now.     1  don't  think  KX)  skina  iMinld  hit  taken  fniiii  thor©  at  the  iir«»M©nt  thii<**  whil©  I  liavel 
on<*  vessel  takin^j  fiO,n<Mi  in  a  auaaon. 

no.  adiis  that  in  the  season  of  1871-72  six  vessds  taok  alwiat  1L*,IKN1  j^kms^iiw 
tliat  in  LST.Vil  a  tleet  of  Si^xtm  vessels  took  about  5,tM:MK     I  ji  U*  LS80  from  ItHi  t4)tfl) 
were  taken  aiinnally.     Since  IN80  tlie  rookeries  were  not  worke<l  untiJ  18HS-Hfi,  vb 
Captain  IJndingttni  took  31»  skins,  and  18SU,  41  skins. 

SOUTH    GEORGIA   ISLAJfB, 


Tlie  island  of  South  (reorgia  is  situated  about  30<>  miles  east  of  Cape  HorUtflD 
abont  hititude  Tm  degr(M*s  south.     When  tlje  island  was  lirst  disi^^overed  sea  elepbant*" 
and  fur  seals  were  abundant  on  its  shores.    Capt*  Edmund  Fanning,  of  the  AiJinicM^ 
corvette  AMpoHtn^  visited  this  ishitid  in  18(M)  and  sexjuretl  a  cargo  of  57,(MMi  fur,s« 
and  states  tlnit  1<>  other  vessels  pnicured  at  the  same  island,  l>etween  Novtuiil»e 
1800,  and  February,  1801,  <J5,000  fur-seal  skins,  making  a  total  of  1FJ,IMK>  skins  U 
there  in  a  single  season,'     The  slaughter  continued  during  the  succeeding  years uatj 
the  supply  of  skins  was  exhausted,  the  totjd  number  of  fnr-siml  skins  taken  bd 
during  thesis  early  yeaLS  being  estiniaUMi  hy  Captain  Wcildell    at  none  less 
l,200,00tK     lie  also  states,  writing  in  1821!:  ** These  animals  are  now  :Umost  eitliieti| 
Ouriug  many  years  following  this  perio<l  of  slaughter  the  island  was  rarely  Dialesl 
by  sealers,  but  so  few  seals  had  been  left  alive  that  their  iuereai^e  was  very  sl(»" 
Captain  Moiiell,  in  November,  1822,  vainly  searched  its  shores  for  several  daysl 
fur  seals.'    Capt,  James  W.  Budingtou  states  (attidavit)  that  on  visiting  the  island^ 
LS7I  he  took  l,4r>0  skins,  and  that  in  1875  five  vesst^ls  seeureil  000;  the  next  sea 
(lH7*i)  fonr  vessels  obtained  HO.    The  island  wiis  not  wru^ked  again  till  January*  l^^^JT 
wlu^n  t'aptain   Ibulington  took   L'i5  fnrseal  skins,  *Mi  one,  however,  coming' frora  the 
old  rookeries,"  w hid »  had  become  practically  exterminated  long  before.     **Theseal.^ 
of  H*ni(h  Ci'orge,*'  says  Captain  Budington,  ^*are  practically  extinct.*'* 

Mr.  Ceorge  ('oiner,  who  visited  the  islaiul  in  1880  and  1880  as  mate  of  af^^aliii 


'  l-^iinnkriK.  ViiyftK*^ii,  p.  2t»9.  n^oyages,  p.  53.  '  Vriyago«.  p.  5S,1 

iHi«n  ahio  atlhlavit  td*  Alfred  Frsiin^r,  of  the  firm  of  C,  M.  Lampoon  A.  Co.,  l^oDdnn. 
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d1,  ftiiys  fadidavit):  **We  beuid  rL^ports  of  tire  iminljer  oi  neals  formerly  taken 
ere,  but  we  ilid  nut  get  a  »eal,  ami  saw  only  one/'  He  took  lliree  there*  liowever, 
1887. 

SANDWICH   LANin 

Early  in  the  present  (u^ntnry  many  fur  steals  were  taken  at  Bmivette  Island  and 
iwich  Land,  Riuall  islands  a  few  Imndred  ndles  R<)utbwest  of  Hontli  (Jeorgiii,  bnt 
m  visited  by  l.'aptain  Morrell  in  1821*  he  (Vnin*!  not  a  single  fur  seal  at  Simdwu-h 
indf  and  sue^eeded  in  procuring  only  about  -*00  at  Houvette  Lshind,^ 

Act'ordin^  tu  i'aptain  Budington  (alltdavit),  in  187*V7i>  tbe  «outh*'rn  island  of 

^tidwieh   Ijand  was  se^irehed  an  successfully  for  seals,  but  about  2,000  were  taken 

biit  season  on  the  uortliern  island,  where  also,  in  the  season  of  187(>-77,  six  vessels 

M»k  ulMMit  4, TOO,    Tlie  next  year's  catch,  Iniwever,  did  not  exceed  1<K>  ski  us.     During 

lie  season  of  IS80-81  the  islan^l  was  agaiu  visited,  but  no  seals  were  taken.    In  lSSH-02 

mi  400  were  obtained  and  about  200  more  were  seen.     Prior  to  1871  tbe  Baudwich 

[LaiKl  group  of  islands  bad  not  been  worked  for  twenty-five  or  thirty  years,  daring 

I  "wbicli  time  the  seals  had  greatly  iiiereaaed  in  rnimbers  and  hiwl  bec4une  very  tame, 

[  Jkt  first  they  were  easily  killed  with  clubs^  but  since  1880  it  has  been  necessary  to 

shoot  theuK     Old  and  young  were  killed  indiscriminately,  only  young  imps  being  left, 

mlmh  were  kilh'd  by  buzzards  or  died  of  starvatiou.    (-af^tain  Hudingtou  further  adds 

tliat**seals  iu  the  Aiitan^tic  regions  are  peactically  extinct,  and  I  have  given  n|>  the 

Easiness  as  unprotitable.    The  whole  annual  catch  for  seven  vessels  has  mjt  exceeded 

2,(500  skins  for  the  last  four  years,'' 

TEISTAK    DA   CFNHA  ISLANDS  AND  GOUGn  ISLAND. 

The  Tristan  group  of  islands,  situated  in  the  South  Atlantic  about  mitlway 
between  South  America  and  the  Cape  of  fiood  Hope,  was  lirst  visited  for  fur  seals  iu 
1?.H)  by  Captain  Patten,  of  the  Aniericau  schooner  ItuliLstrif^  of  Philadelpliia,  who 
BBPuml  ri,(J(H)  skins.  Large  uurabcrs  are  said  to  have  been  Rubaequently  obtained 
tb<*ns  probably  frou*  thr  smaller  islands  of  the  group,  luacccssible  and  Nightingale 
iabiuls.    The  latter  is  ap|)aicntly  still  fretiueuted  by  a  few  fur  seals. 

Gough  Islainl,  somewhat  to  the  southward  of  the  Tristan  group,  formerly 
aiionudeil  with  fur  seals.     Captain  Morrell,  writing  in  LS20,  says: 

Thi»  iMlnna  uhimI  tn  iilioimd  with  I'lir  seal  aud  RC'a  elepliaiita,  Hut  thoy  were  si»  iiiucli  ntifmyed  by 
tlieir relent l^fis  peraeeiitnrH  tbjit  tlit'iy  have  swiiirbt  mme  wafu  and  diHtanl  rctreutH,  parluiim  aoiin'i  lonely 
iii«H  in  tbe  southern  noi^an  tin  y<L^t  uukiiovvn  ti>  tbiit  frll  di^Htruyei';^  man.  TbeM'  placf^H  niigbt  be  easily 
ftwod,  boMreY<*r^  irnM>i-obaiit«  were  wiUiiig  tc»  rink  tbo  expense  of  tbo  attempl.^ 

Fnr  seals  api>car  Ui  have  survived  at  (lough  Island,  however,  till  the  present 
time,  Mr.  (Jeorge  Comer  stiites  (iu  his  atlidavit)  that  his  vessel  put  six  men  on  the 
ialand  in  1H87,  where  they  remained  nine  nionthsj  taking  about  forty  to  Ijfty  skins. 
ileiMlds:  "Years  !>efore  the  English  had  had  the  working  of  Gough  Island  and  hsiii 
ran  the  business  out,  so  there  were  practically  no  setils  there/' 

rurNCE   EDWARD    AND   nKOZET   ISLANDS. 

The  Prince  Edward  Islands  are  situated  about  OOO  miles  southeast  of  the  Cape  of 
fOood  Hope.  They  formerly  yielded  a  large  supply  of  both  far  seals  and  sea  elephants. 


'  MorT©n*9  Voyage**,  pp.  58,  59,  and  I 


'Vo7aj^e8,p,356. 
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About  1806  Oapt  H^Fanuing,  iu  the  American  ship  Catherine^  of  New  York,  obtained 
a  full  cargo  of  fur  seals  at  these  islands,  as  did  other  vessels  the  same  year.  Attlut 
time  the  islands  were  freciaented  by  vast  numbers  of  seals,  but  defljiite  statiste 
respecting  the  number  taken  are  not  available.' 

The  Orozet  Islands  are  in  the  same  latitude  (about  46^  south)  as  Prince  Edwaid 
Islands  and  Kerguelen  Land,  and  about  half  way  between  these  two  groups.  The 
first  sealer  to  visit  them  was  Captain  Fanning,  in  1805;  bat,  although  he  fomid  u 
abundance  of  fur  seals  there,  he  passed  on  to  the  Prince  Edward  group.  Later  botk 
sea  elephants  and  fur  seals  were  taken  in  large  numbers,  seal  hunting  being  camel 
on  here  for  many  years.  At  Possession  Island,  the  largest  of  the  group,  Capt  Linde- 
say  Brine,  R.  N.,  refers  to  finding,  in  1876,  '^hundreds  of  seaLs,  which  were  resting ot 
the  damp  grass  bordering  on  the  stream  which  at  this  point  enters  the  sea."' 

In  1887,  according  to  George  Comer  (see  his  affidavit),  a  sealing  party  was  left  by 
him  (m  these  islands  for  five  months,  but  they  took  only  three  seals.  The  English  at 
Cai)e  Town,  says  Mr.  Comer,  had  recommended  us  to  go  there  because,  they  said,  M 
^<  formerly  they  had  taken  a  great  number  of  skins  there.'^ 

KERGITELEN   LAND. 

This  large  island,  also  known  as  Desolation  Island,  which  lies  in  the  soatheni 
Indian  Ocean,  in  alK)ut  latitude  49^  south  and  in  about  longitude  69^  east,  has  long  bees 
celebrated  for  the  great  numbers  of  sea  elephants  taken  there.  It  has  also  fomiahed 
a  small  supply  of  fur  seals.  Sealing  l)egan  here  as  early  as  1830,  and  has  oontinQed 
till  the  present  time,  mainly  for  sea  elephants.  Mr.  H.  M.  Moseley,  of  the  CkaMger 
expedition,  states  that  in  January,  1874,  two  of  the  whaling  schooners  then  at  the 
island  "  killed  over  70  fur  seals  on  one  day  and  upwards  of  20  on  anoflier  at  aome 
small  islands  oft*  Howes  Foreland.  It  is  a  pity,"  he  adds,  **that  some  discretioBis 
not  exercised  in  killing  the  animals.  ♦  ♦  ♦  The  sealers  in  Kerguelen  Land  killaD 
they  can  flnd."^ 

liespectiii^  its  still  more  recent  history,  the  following  may  be  cited  from  the  affi- 
davit of  Mr.  George  Comer,  who  spent  five  months  there  in  the  winter  of  188:Und 
1884,  obtaining  six  seals.  lie  says  further:  **About  1850  this  island  was  visited  by 
an  American  who  priwtieally  cleaned  oft'  the  seals.  The  captain  I  ship]>ed  with— 
Joseph  Fuller— visited  the  island  in  18S0  and  took  3,0iK)  seals— practically  all  there 
were— and  tiiis  was  the  increase  for  thirty  years  from  1850."  Heard  Island  abont 
300  miles  south  of  Kerguelen  Land,  which  has  been  a  noted  hunting  ground  for  aea 
elephants,  appears  to  have  never  been  much  of  a  fur  seal  resort. 

BOUDEES  ISLAND,  ANTIPODES   ISLANDS,  BOUNTY  ISLANDS,  AUCKLAND   ISLANDS,  ETC. 

About  the  beginning  of  the  present  century  the  occurrence  of  fur  and  hair  seals 
in  considerable  numbers  along  the  southwestern  (ioast  of  Australia  and  in  the  vicinity 
of  Tasmania  and  New  Zealand  was  made  known  by  Cook,  Bass,  Flinders  Anson 
Teron,  Ross,  and  other  early  navigators.     A  little  later,  stimulated  by  these  reix)rt8, 

'  Fannin^'B  Voyages,  pj).  %M\  ami  liliS.  'Not^H  by  a  naturalist  du  the  Challengtr,  p.  189 

-  Geogr.  Mag.,  1877,  p.  2G7. 
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.  sbdventurv^as  sealers  tlieii^^vereil  an  aiipareiitly  ahnuBt  iuexliaui^tiblc  supply  of  theue 

jnats  on  tJu?  uuni*»rou8  small  ishinds  ofl'  tlie  soiith^iawterii  coast  of  New  Zealand, 
ptlera  IslaiMl  wan  discovered  by  Uaptain  I*endlet<»ri,  of  the  Anierkiaii  brig  Union^ 
Kew  York,  in  18<>2.  Alttioogli  be  reached  here  toward  the  eod  of  the  sealing  sea- 
i,  he  seciirtHl  Boine  14,(MI0  fur-seal  skins.  He  also  visited  Antipodes  Inlands,  where 
yi  a  rrew  at'  men  to  lake  st^alH  and  await  the  return  of  (he  vessel  from  Sydney, 
wSoatli  Wales,  which,  however,  was  lost  on  asubHequent  ernise  to  the  Fiji  Islands. 
,  the  reeeipt  of  this  sad  news  at  Sydney,  *'Mr,  Lord  chartered  a  sbijj  and  i»roeeeded 
ih  her  to  the  island  of  Antipodes.  At  this  plaire  the  <>ftieers  and  t^iew  wboni  Cap- 
H  Pendleton  IukI  letl  there  had  taken  and  eiit*ed  rising  of  i»U,0(M^  ]>rime  fiir-seal 

»&  parcel  of  very  supt^rior  quality/'^ 
ilack  states  that  Macquarie  Island  was  discovered  by  a  stealing  master  in  1811, 
rj procured  there  are  a  cargo  of  HO,(KM)  seal  skins,* 

Mr.  A.  W,  Seott  states,  on  information  furnished  by  a  professional  sealer  named 
ms: 

In  New  South  Wales  th©»tHiliu^r  frado  Wfw  ut  Uh  ht^ight;  fVf>iii  1810  t*)  1820;  tlio  fjrsi  syHlenmtic 
fiinteni  of  which  were  the  Sydney  timiB  of  Ofcble,  Lonl  A  FmierwcMtil,  Kiley  A  ,loue«,  liiriie,  Hoak 
fainpI>elK  *  '  '  To  so  great  »ii<?itent  was  this  hidiBrnmiTifito  Uilhui^  carried  thsit  in  two  jesirs 
i4-15)  DO  Ie»M  tbiiu  llXf^OOO  Hkina  wore  obtaini'd  from  PenantBpod,  or  Antipodes*  Inlanda  alone,  and 
iMirily  collectitMl  in  io  hjiaty  a  uiaoner  thiit  many  of  them  were  impeiiV^rtly  riirt*d,  Tb©  wbip 
IPM  took  bome  l(M),tNM>i»f  ttie^e  in  bulk,  and  on  her  arrival  in  Loudon  the  fikiiiSt  having  heated 
logllie  voyn^e»  had  t'O  be  ditg  out  uf  tbt'  hold^  and  were  sold  Skn  manure,  a  aad  ;tnd  reckieBa  ^vaste 

Aceordin;jr  to  other  authorities,  the  New  Zealand  sealing  industry  €ease4l  to  be  a 
ing  investment  prior  to  IHtJ^'i 
Iles|)e€ting  the  Ancklatid  Inlands,  Morrell  Hays: 

lotlie  year  18ii3  C'apt.  Kotiert  Johnwoji,  in  the  aehoonL^r //f^wrj;^,  of  New  York»  l»K>k  from  this  if*l?ind 
tbe  Aurronoding:  islete  abont  IJ^jtXK)  nf  aw  good  fur-Heal  skiiin  ;ih  were  ever  bri«ijj^ht  to  the  New 
b  market,  *  "  *  Allhon^b  the  Auikland  InltH  ourr  abonndtd  with  numerous  berdH  «>!'  fur  and 
iMta]«|  the  American  ami  English  nejimen  engiigiMl  in  ibis  bneiuem*  have  nmd^  sncli  el©au  work  of 
t scarcely  to  leave  a  breed ;  at  all  eventa,  there  was  not  one  fnr  aeal  to  be  found  on  the  4lh  of  Jiin- 

Early  in  the  present  eentury  many  fur  and  hair  neala  were  taken  from  Bounty 
Lnear  the  southern  end  of  New  Zealand;  from  the  Snares  and  the  Traps,  from 
Irarta,  Chatham,  and  Oanif>belli^  islands,  and  also  from  other  islands  to  the  south* 
fdof  New  Zealand;  but  at  most  of  these  points  they  api^ear  t^i  have  become  very 
a  practically  exterminated.  A  few  snrvivexl  the  general  slanghter,  and  in  reeent 
rs,  under  the  proteetion  of  tl*e  government  of  the  colony  of  New  Ze^tland,  have  so 
jnerea8ed  that  there  have  been  of  late  years  a  small  annual  eatch  of  fnr  steals  in 
Kew  Zealand  waters,  amounting  to  from  1,000  to  2,000  per  yeor*^ 


FAXiniDg,  Voyages,  etc.,  p.  326. 
nek,  New  Zealand,  II,  p.  376. 
f,  Hanimalia,  Recent  and  Extinct,  Pinnata^  pp.  18,  19* 


•MontdK  Voyage«,  p.  3(v?. 
'^Aliifliivit  of  Emit  Teiohuiiinn. 
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ST.  PAUL  AND  AMSTERDAM  ISLANDS. 

These  islands  are  8itaate<l  in  the  soutbern  ludian  Ocean  (about  latitade  38^  soiitt, 
longitude  1T^  35'  eiist)  midway  between  the  Cape  of  Good  Hoi>e  and  AuHtralia;  im 
first  visited  by  Oapt.  Henry  Cox  in  May,  1789.    He  says: 

On  first  lauding  we  found  the  slioreH  covered  with  such  a  multitude  of  seals  that  we  wenobGgi 
to  disperse  them  before  we  got  out  of  the  boat.  »  •  «  \Ve  procured  here  a  thousand  dan  rf 
very  superior  quality,  while  wu  remained  on  the  island  of  Amsterdamy  besides  several  casluof  gnl 
oil  for  our  binnacles  and  other  purposes.  > 

lx>rd  Macartney,  who  touched  at  Amsterdam  in  1773,  found  five  men  here  eot 
lecting  seal  skins  for  the  Canton  market.    He  says  of  the  seals: 

In  the  summer  months  they  come  ashore,  sometimes  in  droves  of  800  or  1,000  at  a  time,  oit  d 
which  100  are  destroyed,  that  number  being  as  many  aa  five  men  can  skin  and  peg  down  to  dry  in  tb 
course  of  a  day.  *  *  *  Most  of  those  which  come  ashore  are  females,  on  the  proportion  of  mm 
than  thirty  to  one  male.'^ 

I  find  no  definite  reference  to  sealing  at  these  islands  in  later  years,  bat  it  is  prob- 
able they  were  not  overlooked  by  the  enterprising  sealers  who,  daring  the  next  ilfif 
years,  explored  every  nook  and  corner  of  the  southern  seas  in  search  of  prey.  Soora 
of  voyages  are  simply  credited,  in  Mr.  A.  Howard  Clarke's  statistical  history  of  fsr 
sealing  ( already  cited ),  however,  simply  to  the  ^^  Southern  Seas."  M.  Charles  V^Ibii, 
who  visited  these  islands  in  1874  with  the  French  Transit  of  Venus  Expeditkn^ 
reix>rts  that  they  were  at  that  date  still  visited  by  considerable  herds  of  far  seals.' 

WEST   COAST   OF   SOUTU   AFRICA  AND   ADJACENT  ISLANDS. 

As  early  as  the  year  1790  sealing  voyages  were  made  to  the  west  coast  of  Soutk 
Africa,  and  a  greater  or  less  number  of  fur  seals  appear  to  have  been  taken  tiiere  It 
intervals  from  that  time  till  the  present.  In  October  and  November,  1828,  Gapt  Bei- 
jamin  Morrell  cruised  along  the  west  coast  from  Cape  of  Good  Hoiie  to  Walfish  Bif, 
in  about  23^  south,  searching  for  seals.  From  his  narrative  it  apxiears  that  he  (M 
met  with  them  at  a  small  island  in  latitude  31 '^  32'  south,  about  half  a  mile  off  dtt 
coast.  ^ 

At  Ichaboe  Island,  8  leagues  north  of  Angra  Peiiuena,  he  found  great  numbcrt 
of  fur  seals,  and  ''took  about  a  thousand  of  their  skins  in  a  few  days.''    He  speaks  of 
the  island  as  the  resort  of  ''  nuiltitudes  of  fur  seals  f  as  many  fur-seal  skins  here  as 
was  practicable."'    lie  passed  on  a  few  leagues  farther  to  Mercury  Island  (latitude 
25"^  42'  south,  longitude  14^  58'  east),  where  he  took  about  a  thousand  fur-seal  skins.  I 
At  Bird  Island,  about  1  degree  farther  north,  he  obtained  ''the  skins  of  1,400  fur  seals 
at  one  time,  although  the  landing  was  very  bad."*^     "As  the  season  (November)  was 
not  sufficiently  advanced  for  the  seals  to  come  up  in  their  usual  numbers  on  the  islands 
an<l  rocks"'  south  of  Wallish  Bay,  he  made  an  excursion  into  the  interior  and  again  vis- 
ited these  islands  about  the  end  of  December.     He  then  took  a  few  seals  from  Bird 


'Cox  Voy.  to  TeiieriHe,  Aiii8t<'rc1aiii,  etc.,  p.  10. 

-iSirG.  Stainituii,  Account  of  an  Enibu»sy  from  the  Kin^jjof  (irc^t  Britain  t^»  the  Km]H>n>Tof  ChLu, 
I,  p.  210. 

»  Cf.  J.  W.  Clark,  Proc.  Zoul.  Soc.  Lunilun,  1875,  p.  iio'S.  Ibid.,  p.  294. 

^  Morrell,  Voyages.  ■  Ibid.,  pp.  295,  'JlHj. 
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iiitl,  ami  made  an  attack  upon  tlu>se  on  Mertuiiy  IslancL  '^The  nisli  of  my  little 
to'/'  be  8ays,  ^*  was  .siniultaiieous;  every  nerve  and  iiiuHcle  was  exerted,  and  wo 
clied  tile  oi>j>OHite  side  of  the  rookery,  killing  several  seals  on  our  iviiy,  when  we 
aid  tliat  the  other  party,  under  coitiniand  of  Mr.  Burton,  had  been  stopped  in  Miud- 
irse'  about  the  center  of  the  rookery  by  the  immense  number  of  sealis  that  tjegan  to 
ftrdown  the  steep  njcks  and  preeipiees  like  au  in'esistible  torrent^  bearing  down 
lir  assailants,  and  taking  several  men  nearly  into  the  sea  with  tln'in,  ♦  •  » 
rmd  hundred  fur  seals  were  left  liftdess  on  I  he  shore  and  rocks."  Owing  to  a  latal 
Went  to  one  of  his  most  valued  men,  due  t<i  a  heavy  breaker  euguliing  three  of  the 
rty,  the  island,  with  its  wealth  of  seals  was  iminediately  abandoned  and  the  vessel 
iinied  directly  to  the  Cape  of  (lood  Hope,  having  taken  in  all  about  l,tK>t)  sealsj 
In  18^30  Capt  Ourdon  L,  AUyn,  w  ith  the  sealing  schooner  Sparky  of  New  London, 
nil,,  visited  Ichaboe  Island,  but  arrived  too  late  in  the  season  (January  14)  to 
Bre  many  far  seals,  lie  found  the  carcasses  of  about  a  thousand  from  which  the 
|ft8  bad  been  r«^moved  by  sealers  who  luid  pieceded  liim  the  same  season.  lie  says, 
g  of  the  coast  generally: 

ci>ji«t  was  well  Menletl^  iuh\  we  ruiil*!  <uily  ^leun  a  few  fnjiii  tlie  roMghest  rm-ks.     '     '     '     We 
»  few  lieala  at  each  landing,     '     *     '     aod  hy  tlio  Olli  uf  Septembt^r  had  taken  600  deal  akiiiH. 

He  secured  small  r-atches  at  intervals  during  the  foHowing  months,  and  starttHl 
ome  on  March  .HI,  1831,  with  a  cari;:o  of  5,700  skins,  in  l.s;jj  be  made  another 
with  two  vessels  to  the  same  coast,  visiting  lehaboe,  Mercury,  and  Bird 
fjils.  The  lirst  season's  work  amounted  to  only  800  skins,  the  seals  being  scare© 
.  shy.     Iwespecting  the  next  season  (18:^5)  he  says: 

The  iieiilB  having  heeu  luiruHHed  bc»  miifih^  the  prospert  wiw*  slifii  IVh  the  next.  m.si>iuii,  Iriit  hy 
lug  m<ii»  «m  the  mnnU  rrnkw  to  BhocJt  them,  and  by  great  diligeiuo  wi*  umnji^tnl  to  neeiiro  liliout 
tftkinM  to  l>ot)i  voaseb*  wliicli  w:ih  it  ,slim  seatton's  work/- 

Sealing  seems  to  have  been  abandoned  for  some  years  following  on  the  African 
it^  owing  to  the  low  price  of  seal  lurs  and  the  scarcity  of  the  seals.  It  has, 
©ver,  since  been  resumed  and  placed  nndi^r  restrictions  by  the  government  *>f  Ihe 
By  of  the  Cape  of  tiood  lloi»e,  the  seal  islands  being  rented  to  a  sealing  company 
Br  certain  stipulated  contlitions,  and  poaching  rigonmsly  prohibiteiL  The  yield 
luU  but  steady,  averaging  about  5,000  skins  per  annum. ' 


^  Morrdl,  Voyagoft,  pp.  304-306* 

*  Capt,  G.  h,  AUyii.    The  Old  8aihir*M  Skiry,  as  ijiioteil  by  Mr.  A.  llf*wiird  Clark©. 
^Affidavit  of  Eiuil  TeidLinaiiu,  of  tliL^  Luudua  tlriu  of  fiirrit^rsi  L\  M.  LumpBoii  <&l  Vo* 
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l^y  Jkffkrmon  F,  Moskr, 
Lietttenaitt-Commandirrf  U,  S,  X, 


le  instruction »  of  May  %  1800,  given  prior  to  tbe  detail  of  the  Alhatrofus  to 
5  Fur-Setil  Ooiiimissioii,  the  followin^^  work  was  outliiied: 

irrectiaD  of  iiiatrnrut^ies  in  tho  ahorn  lineM  ot  the  rookery  maps;  tbo  loi-Btioii  of  Mr.  I'owii- 
imuLksithe  deU'rmiaiitionof  tlu^  leiiglli  aiid  width  of,  at  lea^t,  tlie  most  iuiportant  rookeries 
(neaeiiteijieiil;,  where  thit*  conhl  b«  iimlt5rtak*^n  without  dbturbiu;^  the  sealn;  the  establiwh- 
okery  outlioes  by  pbm«-tal>lt>  «urv*»y»,  ilmcruuiniUiug  ac*niratoly  aMtoth*^  limits  of  breeding 
ig  grounds  as  iiidicateil  hy  Mr.  Town«eud, 

ibseqiieut  itititruetions  of  date  of  May  1*^  I  was  directe*!  to  determine  discrep- 
etween  the  maps  of  Elliott,  Townsend,  8tanley-Brown,  and  Drake,  and  to 
5  at^cepted  ones.  As  these  inBtriietions  were  afterwards  inodilled  hy  a  d itteren t 
the  vessel,  it  was  uiipo>ssible  tu  rarry  out  theorigitjtil  orders  in  their  entirety, 
iH  able  to  asceitaiu  what  the  difl'erences  in  the  map»are  and  how  they  may 
lial. 

AUmtrosa  was  at  the  islands  of  St,  George  and  St.  Paul  fn*ni  July  8  to  18, 
u  tlie  eoudititms  were  in  the  leiiat  (avorablo  not  ii  moment  was  Xont  in  making 
ions  in  the  field  for  the  vf-rilicatiou  of  the  roukery  mups* 

B  supplied  with  a  set  of  tlie  Stanley- Brown  rmikery  maps  on  a  scale  of  2fH 
inch*  A  set  of  the  same  maps  showing  the  areas  of  181)5  and  shore  line  cor- 
t^y  Drake  withTownsend's  criticisms,  aud  aim*  a  set  of  the  Klliott  nnips,  were 

I  me.  Before  arriving  at  the  islands  a  set  of  the  Stjinley-Brown  maps  were 
with  Drake's  shoreline  corrections  in  black,  and  Elliott's  shore  line  traus- 
far  as  it  was  possibk:^^  in  bbie.     The  Elliott  shore  line,  as  taken  froui  the  priuts 

I,  was  a  bad  misfit,  as  will  Ije  seen  from  the  records  accouipauying  my  fuller 

the  Fish  Commission,  and  it  rarely  st<>od  the  test  of  an  iastrnniental  angle. 

iircj  however,  to  sny  that  the  Elliott  maps  furnished  seem  to  be  a  plioto- 

enlargemeut  to  fit  the  scale  of  the  Stati ley-Brown  maps.     It  is  plain  to  be 

;  tbe  enlargement  of  any  map,  even  by  the  most  expert  draftsman,  necessarily 

tlie  errors,  and  when  enlarged  by  photography,  unless  duue  by    special 

^,  and  by  an  expert  in  tliis  particular  line,  other  errors  are  introduced*     It 

fair  to  test  a  ujai>  with  instruments  in  the  field  unless  the  original  work  is  at 

II  this  holds  good  not  only  with  the  Elliott  maps  but  with  the  8tanley*Browu 
r  it  is  well  known  that  the  wet  print  in  drying  is  very  appreciably  distorted. 
ly  add  that  the  topography  of  the  Elliott  prints  as  issued  to  me  is  so  very 
d  indefinite  that  it  is  next  to  impossible  to  do  anything  with  them;  I  should 

sketches. 

tl  several  interviews  with  Mr,  Joseph  Stanley  Brown  upon  the  methods 
in  making  these  surveys  and  learn  as  follows:  The  triangulation  of  St.  Paul 

17_PT  3 L'l 
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on  the  ireiienil  ma[»  of  the  islaiiils,  scale  I  :(]0,(KK*,  wiia  done  by  J>r.  Thomas CMei 
hall  ill  1891,  when  he  served  as  one  of  the  American  eotiHni8aioiiers  in  theinve 
t>f  the  far  aeal^.    Tlio  topography  \vm  s^upplied  by  Mr.  Stanley  Browu.    Dr.  Kii 
hall  was  ou  St,  Paul  from  July  2^  iu  August  0,  aud  during  that  tinie  investi^'a 
seal  qm^stion,  niiwle  ottservatiouH  for  gravityj  and  did  the  triangulatiou.    A  ba 
meai^ured  on  the  ea.st  side  of  tlie  Lagoon  with  an  ordinary  steel  tai)€f  and,  from  wh 
I  ean  learn,  no  pressure  balanee»  were  used  and  no  eorreetioiis  for  tenipenilun'  i 
curvature  were  applied,  and  no  signalH  were  eriM;lod.    1  shonld  call  this  tiiaiijruliti 
a  reeounoissanee*  and  think  lh\  Meudeiihall  claims  no  morefiir  it.     The  ta|)ograpli)id 
Mr,  Stanley- Hrown  was  filled  in  by  methods  which  1  will  refer  to  later.    Thei 
of  St.  (Jeorge  on  the  general  chart,  Kcale  1  :(]0^fH>0,  waH  the  work  of  Mr.  St 
Brown. 

The  rookery  surveys,  scale  1  inch  to  204  feet,  were  made  w4th  a  plane 
according  t*>  (Jeological  Survey  methods,  and  are  tmtirely  independent  of  those  (ill 
viously  ineiitioueiL  \invh  sheet  stands  by  itself;  that  is,  each  rookery  is  a  sHjpft 
survey  and  the  rookeries  on  the  ditterent  sheets  were  not  connected.  The  bases  wai 
measured  with  an  ordinary  steel  tape  and  uo  corrections  were  mmle  nor  pr 
balance**  used.  The  azimuths  were  observed  by  means  f*f  a  compass  attached  to  I 
ordinary  geologist's  cliuonmter,  t^airns  were  built  of  loose  rock  at  pnmiiuent  jkiiu 
and  Hags  placed  in  favorable  positiouK  for  observation  points.  No  regular  sig 
were  built^  nor  were  angles  observed  nor  eouitmtations  made.  The  plane  tiiblc  i 
placed  over  eiudi  end  uf  the  base  successively  and  dilferent  points  cut  in,  after  wb 
these  points  were  occupied  and  others  niiule.  No  high  or  low  w^ater  line  was  ohsi 
the  water  line  was  cut  iu  at  the  height  it  happened  to  be  when  the  observation*^ 
uuule.  The  (*ontours  were  tritced  with  an  aneroid  barometer,  Tlie  scale  of  the  origii 
sheets  is  the  same  as  that  published — 1  inch  to  2G4  feet,  or  20  lueheii  to  the  st) 
mile. 

We  tested  these  maps  as  thoroughly  as  our  linn  ted  time  would  permit, 
sheets  accomiyatiying  the  fuller  report  will  show  the  large  number  of  angles  obs- 
and  the  data.,  though  more  or  less  incomplete,  is  sulbcient  to  show  thoroughly  wh 
has  been  done  in  the  x>ast  and  what  is  re([uir6tl  for  the  present  and  future.  I  do  I 
think  Mr.  Staidey- Brown  claims  great  accuracy  for  his  maps.  I  should  call  tlieidl 
fair  reconuoissance.  They  are  not  accurate  in  the  sense  of  a  dnished  survey; 
lack  detail,  and  wlmt  is  given  is  in  most  itistances  badly  represented  and  indefiiiitt 
the  lines  and  symbols  leave  one  constantly  in  doubt  as  to  what  is  intended  to  1 
understood.  Yet,  considering  the  means  employed,  the  faiiilitias,  and  the  methods,! 
is  surprising  to  me  that  they  are  as  go(Kl  as  they  are.  These  surveys  by  3In  Staali 
Brown  are  no  doubt  the  very  best  for  these  islands  that  have  ever  been  made,  and  I 
deserves  nothing  but  praise  in  carrying  out  the  work  under  the  many  trying  conditJO 

When  tlie  rookeries  were  so  full  of  seals  that  a  few  tens  of  thousands,  morei 
less,  was  a  matter  of  no  intportance,  these  maps  served  their  puriK)se  and  senrrfj 
well;  they  were  a  good  general  guide.    Tliey  satisfied  the  denmnds  at  the  timetll 
were  made,  but  as  the  mimber  of  seals  have  been  so  jnuch  reduced  and  it  is  ne 
to  make  an  estimate  within  small  It  nuts,  we  are  unable  with  these  maps  to  maki  | 
eye  survey  of  the  areas  occupied  by  the  herd. 

The  present  need  requires  a  topographical  map  of  the  r<x)keries  so  accurate 
iu  such  detail  that  a  x>erson  from  an  accessible  position  and  cotutnauding  the  rooke 
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f,  map  ill  baud,  sketcli  iii  accurately  the  area8  occupied  by  the  breeding  seals 
kh  are  inaccessible*  With  tbe  Stanley-Brown  maps  it  is  difficult  to  establish  oiie- 
fin  poBition,aud  if  establiahed  the  samedifficnlty  is  experienced  in  recognizing  the 
farmice  point-s;  this  bowlder,  that  gorge,  this  slope,  that  projecting  ledge  are  not 
Ikated,  or  if  indicated  are  indetinitely  shown  or  out  of  position.  The  result  is  tliat 
t  ia  in  doubt  how  to  sketch  the  rookery  areas,  and  after  they  are  sketched  one  is 
KaUy  uncertain  as  to  their  accuracy. 

Bat  if  a  map  executed  in  the  higliest  style  of  the  topographer*s  art  now  existed 
^oM  fail  to  satisfy  the  innnediate  demands^  uidess  ntany  rel'erence  points  i*ositiv6 
[llieir  character  were  located  on  the  rookeries,  maintained  by  the  Uovernnient,  and 
jjonitely  representtMl  on  the  niup*  Every  prominent  !antl  feature  might  be  iiulicated 
i  contours  nudtiplicd,  and  yet  we  would  be  unable  to  sketch  in  the  desired  area 
Iperly^  in  most  instances,  without  artiticial  nmfk&.  It  must  lie  reinembered  that 
ten  it  is  desirable  to  niap  the  areas  occupied  by  breeding  seiils  ttie  rookeries  are 
accessible.  No  man  ex>uhl  possibly  invade  the  breeding  grounds  without  suHering 
pbably  the  loss  of  his  life ;  therefore  measurement  is  impossible.  Nor  is  it  practicable, 
my  opinion,  to  locate  stations  from  which  iustrunicntal  oliservations  can  be  ma^le 
'  tbe  purpose  of  cutting  iu  the  limits  of  the  lireeding  groniuL  Kxceptionally  the 
^euis  are  sprea<l  out  in  plain  view,  but  generally  a  single  station  on  shore  coninnmds 
^nfew  hareuis.     In  fact,  iu  some  instances  they  can  only  be  seen  from  seaward. 

1  can  not  too  strongly  dwell  upon  the  nectessity  of  welMocateil  artiticial  marks  on 
e  rookeries  for  reference  points.  These  should  be  numerous  and  occupy  seal  area 
p08sil>kv  Crosses  have  been  painted  on  some  of  the  rocks  and  seem  to  wear  well, 
roald  therefore  suggest  for  the  purpose  serial  numbers  jiaintal  iu  white  on  the 
(ge»t  I>owIders  and  ledges  where  the  breeiling  grounds  impinge  on  tbe  shore,  and 
it  are  visible  from  pn>minent  jioints.  A  hole  drilled  in  tbe  rock  or  a  cross  cut  with 
rfiisel  would  serve  to  identify  it  in  tbe  event  of  the  paint  being  worn  off. 

It  must  be  remembered  that  these  islands  are  surrounded  by  ice  during  the  winter, 
dtbat  under  its  iutiuence  bowlders  mt^y  bo  uiove*l.  Hence  the  nc(iessity  of  fixing 
Me  bowhiers  with  reference  to  located  positions  on  the  clifts,  so  that  the  reference 
ly  be  tested  in  case  of  doubt  On  the  slofies  occupied  by  the  breeding  herds  which 
inot  reached  by  the  ice,  and  where  no  prominent  natural  features  exist,  heavy  posts 
ejecting  a  foot  or  two  from  the  ground  might  be  adopted.  With  these  reference 
intfi  well  located  on  a  good  topographical  map  on  a  liberal  scale  the  areas  occupied 
the  deals  can  be  sketched  within  very  narrow  limits  of  error* 

le  work  originally  laid  out  for  this  vessel,  namely,  to  correct  inaccuracies  of 
les  and  shore  line,  to  properly  locate  TownsemPs  landmarks,  to  determine 
igth  and  width  of  at  least  most  important  rookeries  by  actual  mea^surenient,  to 
tabUsh  outlines  of  rookeries  by  plane  table,  or,  in  other  words,  to  correct  the 
tistittg  maps  and  furnish  a  set  of  rookery  maps  that  were  correct  in  every  detail,  was 
(practicable,  even  if  the  original  or^ler  hiul  not  be^n  modified  by  a  different  detail, 
td  for  the  following  reasons: 

By  reference  to  the  Btanley-Browii  maps,  on  which  the  angles  observed  by  the 

irty  on  board  the  AlbatroHH  this  year  have  been  set  down,  it  will  at  once  be  seen 

It  tb©  maps  are  as  a  rule  iu  error.     In  some  places  tbe  error  is  small,  in  others  large. 

other  words,  the  maps  are  not  topographically  correct.     If,  theretbre,  any  one  of 

ee  data  is  accepted  with  tbe  intention  of  making  corrections,  a  start  is  made  with 
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ail  error  fVoiii  the  iuitial  poitit,  aud  tbe  correctious  are  uo  correction  at  all^  but  mntl 
necessarily  be  in  error*     I  was  tk^kud  quite  frequently  to  locate  different  featoraii 
or  near  the  rookeries.     I  did  it  niiuply  to  satisfy  the  person  making  tlie  re^jnestbtttf 
knew  the  location  was  an  error. 

In  a  few  words,  then,  I  do  not  hesitate  to  say  that  it  is  inipra4:ticable  to  eon 
the  present  rookery  maps  and  liope  to  obtain  thereby  maps  that  are  topographic 
correct,  because  there  is  no  absohite  *lata  from  whi<:h  to  make  the  correction*    If  ytHi" 
accept  the  Stanley  Brown  data  you  iuceid  his  maps.     The  only  remedy  I  see 
make  a  new  survey  with  the  best  means  the  tiovernment  has  at  hand.     To  (io  an; 
else  is  simply  to  produce  maps  which  have  no  greater  value  than  th<Kse  now  mim. 
The  survey  of  the  rookeries  nmst  be  nuide  by  a  skilled  tojiographer,  using  tli*'  M 
means  that  can  be  supplied. 

The  Treitsiiry  Departiiieut,  most  interested  in  having  correct  maps,  has  fortiiniii-'v 
at  hand  in  one  oi  its  bureaus  tlie  best  means  possible  in  the  world  of  makiuj^  -^utha 
survey.  1  refer  to  the  United  States  Coast  and  Cleodetic  Survey,  This  bureau  ba*. 
two  items  in  the  ai»propnationB,  under  either  of  which  the  work  I  think  canbedoi 
The  one,  *' Alaskan  explonitions,"  and  the  otiier  **  For  object's  not  name^l  that  may! 
deemed  urgent" 

it  will  take  u  competent  assistant  with  an  aid  and  five  men  equipped  witbt 
best  instruments  at  least  one  full  yeiir  to  make  the  rookery  surveys  on  a  scale  ( 
1 : 2,r>(M).     A   party  leaving  by  the  earliest  steamer  in  spring  and  wintering  un  I 
Islands  might  finish  to  return  by  the  following  summer.    Generally  the  breeding  f 
lie  from  th*^  base  of  the  cliffs  to  a  line  reached  by  the  spray  of  the  heaviest  seas,  In  f 
high- water  mark  in  fact,  on  a  clitl'  or  series  of  shelves  projecting  from  the  biiseof  tbf' 
cliffs,  and  when  a  breach  or  gorge  through  the  cliffs  forms  a  valley  the  rookem 
extend  partly  up  the  valley.     This  shelf  is  narrow  in  places,  wide  iu  others*,  luitl  ntill  ^ 
in  otlier  locations  it  merges  into  the  valleys,     la  some  places  the  hnreuis  aretbmjf 
more  deej*,  in  others  two,  tapering  to  one,  aud  then  broken.     In  the  valleys  the  uur; 
may  be  six  or  seven  or  more  liarems  deep.     To  map  this  shelf  or  shelves  with  alH 
ramifications  irdo  valleys  and  gorges   and    represent   it   so  that  it  is  intelligi^tii 
expressed  to  the  nonexiiert  requires  ttqwgriiphy  of  the  highest  order. 

The  rookery  surveys  to  have  exact  value  must  be  made  during  the  season  wk{ 
the  seals  are  not  occupying  them.     The  rookery  must  be  occupied  by  the  to 
Daring  the  breeding  season  bases  can   be  measured  and  the  \Nork  carri<  :  i' 

edge  of  the  rookeries.     In  my  opinion  it  is   not  necessary  to  mciisure  the  ba6e  lor 
these  n^okeries.     I  believe  that  all  the  rookeries  on  the  south  side  of  St.  Punl 
Tolovina  to  Zapadni  can  be  i-ounected  with  one  good  base. 

]  wonhl  again  reijeat  the  necessity  of  locating  permanent  marks  for  refereiu*  ' 
[MiJots  on  a  rookery  tor  the  iHiriH»se  of  accurately  sketching   the  areas  oceointHi  hj 
breeding  seals.    Thes«*  marks  must  be  plainly  visible,  numbered  or  lettered,  attd  in 
couAiderable  nuud»ers.     Without  such  reference  points  the  most  elaborate  survey  wiU 
fall  to  meet  the  wants  of  the  future  fur  seal  investigator. 

In  closing  this  portion  of  my  report  I  beg  to  say  that  it  is  my  opinion^  ba«edu6 
twenty  years'  experience  in  surveying,  that  no  party,  however  well  equipi>ed  tli 
tM»i  can  go  to  the  Pribilof  Islands  during  the  summer  season  and  either  cor i^ 
topography  of  the  rookeries  on  existing  maps  or  make  new  surveys  of  the  i.m^  ^^ 
tliat  will  fulfill  the  existing  re*iuiremeut8. 


JV.-PRACTICAL  EXPERIMENTS  IN  THE  BRANDING  AND  HERDING  OF 

THE  SEALS. 


By  David  Stare  Jordan  atid  Ueorob  Archibald  Clark. 


Ill  his  rei>ort  ibr  1895  IVIr,  F.  W.  True  made  certain  suffgestious  a8  to  ways  aod 
leans  of  remedy  in  p^  the  C€>iidition  of  tlie  fur- seal  berd.  One  of  these  was  to  brand 
Je  seals  either  with  a  property  umrk  on  the  flipper  or  with  such  a  loark  on  the  back 
I  would  destroy  the  value  of  the  skin.  Another  jdau  was  to  drive  the  j^seals  back 
om  the  rrwikeries  in  August  and  confine  them  in  the  salt  hii^oon  and  e^rtain  fresh- 
ater  lakes,  where  they  could  be  held  during  the  se^ilinj;  sea^soii. 

With  these  suggestions  in  mind,  in  the  autumn  of  189f>  the  present  comnilssion 
iii!ertiM>k  t4>  test  these  plans  and  determine  by  actual  experiment  their  feasibility. 
hese  ex  per  in  tents  we  may  consider  somewhat  in  detail* 

THE  BRANDING  OF  THE  SEALS. 

The  commission  was  fortunate  in  having  as  a  special  assistant  (Job  Joseph  Murray, 

lose  former  residence  as  a  Treasury  agent  on  the  islands  made  him  f^imiliar  with  the 

^ndJiog  of  the  seals  and  whose  experience  in  the  branding  of  cattle  enabled  him  to 

iderstand  the  pra^'tical  workings  of  the  plan  of  branding.     He  was  from  the  outset 

enthusiastic  advocate  of  branding  and  had  unbounded  faith  in  its  success.     To 

judgment  and  supervision  therefore  the  expiTinients  of  the  commission  in  this 

reciioD  were  intrusted. 

t  the  outset  it  was  decided  that  a  mere  i*n>perty  mark  wfnild  ncdi  answer  the 

late  needs  of  the  situation  and  would  he  of  doubtful  value.     AiTordingly,  the 

iments  were  dire^'ted  toward  so  marking  the  skins  as  to  destroy  their  value,  know- 

t  a  mark  aixompliBhing  this  result  w<>uld  ]>rove  quite  as  effective  as  a  property 

Naturally  the  branding  was  limited  to  the  females.     Here  again  it  became  at 

ce  api»arent  that  the  older  animals  could  not  be  handled  with  safety  on  account  of 

RJr  vicioosness  and  the  difficulty  in  controlling  them.    The  work  therefore  finally 

lolved  itself  into  the  branding  of  the  female  pups* 

It  was  found  jwssible  in  the  month  of  September  to  drive  up  the  pups  and  handle 

im  jnst  as  the  older  seals  are  handled  in  the  killing  season.     The  smaller  size  of  the 

ps  made  it  ]ios8ible  to  ratt'h  and  hold  them  without  danger  or  difliculty.     With 

work  the  Aleuts  found  themselves  at  once  familiar.     For  twenty  years  prior  to 

10  it  had  been  customary  tor  them  to  drive  up  from  10,0(M)  U}  15,(KK)  pups  from  cer- 

rookeries  and  sort  out  the  sexes  to  secure  the  rj,000  males  to  be  killed  for  winter 

d*    This  j)ro<'ess  was  identical  with  that  necessary  for  brauiling,  and  at  the  outset 

sat  rest  the  question  of  the  possibility  of  haudhng  the  pups, 
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The  pups  to  be  branded  were  driven  back  in  herds  from  the  rookeries  to  tbe  flit 
grassy  plains  in  the  rear  and  at  a  convenient  distance.  Here  the  larger  droves  vere 
broken  np  into  smaller  pods  and  herded  separately.  The  Aleuts  then  examined  the 
pups,  and  sorting  out  the  males  allowed  them  to  go  back  to  the  rookeries,  leaving  odIj 
the  females,  which  were  then  ready  for  branding. 

As  no  thought  had  been  given  to  this  subject  prior  to  our  starting  for  the  islanli 
in  the  spring  of  1896  no  special  preparation  was  made.  It  was  therefore  necessary  for 
Colonel  Murray  to  improvise  a  set  of  irons  and  other  necessaries  for  carrying  oat  the 
experiments.  The  brands  were  made  of  pieces  of  iron  about  8  inches  long  by  1  inck 
wide  and  thick.  These  were  welded  to  iron  handles  about  4  feet  long.  A  small 
portable  forge  furnished  the  necessary  heat.  A  home-made  salve  composed  of  ingre- 
dients designed  to  promote  healing  was  also  prepared  for  application  to  the  wounds. 
This  constituted  the  original  apparatus  for  branding. 

During  the  season  of  1896  377  pups  and  11  adult  cows  in  all  were  branded.  0( 
these,  124  pups  on  Lukanin  rookery  were  marked  on  the  back  with  the  followinf 
brand :  ^.  Two  young  cows  on  this  same  rookery  were  branded  with  two  marks 
asross  the  shoulders,  thus  3=^^  On  Kitovi  rookery  191  pups  were  branded  thus  — , 
with  a  single  mark  across  the  shoulders.  On  North  rookery  of  St.  George  62  paps 
were  branded  thus,  EHElf  *"d  9  cows  thus,  ^=r. 

The  branding  of  the  cows  was  attended  with  great  difficulty.  It  was  necessaiyto 
lasso  them  by  means  of  a  loop  affixed  to  the  end  of  a  pole,  by  which  they  ooold  be 
pinned  to  the  ground.  The  experiments  clearly  enough  showed  that  any  geneni 
branding  of  the  adult  females  would  be  impossible. 

With  the  pups  the  matter  was  comparatively  simple.  The  little  animals  could  be 
easily  held  down  by  placing  one  hand  on  the  neck  and  holding  the  hind  flippers  witt 
the  other.  While  held  in  this  position  the  red-hot  iron  was  applied  to  their  bacb^ 
burning  through  the  ftir  the  width  of  the  iron.  With  the  edge  of  the  iron  a  deeper 
burn  into  the  skin  was  made,  which  was  destined  to  produce  a  scar.  It  was  expected 
that  the  fur  would  replace  itself  on  the  bare  space  on  either  side  of  the  scar^  fhvt  } 
afifording  protection  to  the  pup  by  the  overlapping  of  the  fur.  As  a  matter  of  M^ 
however,  while  this  replacement  of  the  fur  did,  as  a  rule,  take  place,  it  was  more  or 
less  imperfect,  and  left  the  skin  marred  throughout  the  entire  extent  of  tbe  burning. 

The  mere  mechanical  features  of  the  work  of  branding,  involving  the  handling  of 
tbe  pups  and  the  application  of  tbe  irons,  \vas  entirely  successful  from  tbe  start  It 
only  remained  to  be  seen  what  effect  tbe  operation  would  have  on  the  pups  themselves. 
With  a  view  to  determining  this  the  pups  were  closely  watched  during  tbe  months  of 
September  and  October,  1896. 

For  a  week  but  little  change  could  be  seen  in  their  condition.  The  wound  shoved 
only  tbe  dull  scar  of  tbe  burning.  In  some  cases  suppuration  set  in  at  tbe  angles 
made  by  tbe  crossing  of  the  brands  on  tbe  pups  branded  first  on  Lukanin.  The  sldn 
curled  slightly  at  the  corners  in  these  cases,  and  made  apparent  the  inadvisability  of 
I>uttiug  on  a  brand  so  that  two  scars  crossed  each  other. 

After  a  week  or  ten  days  tbe  wounds  appeared  raw  and  apparently  inflamed. 
The  cause  of  this  was  not  at  once  apparent,  but  later  on,  when  opi>ortunity  was  afforded 
for  closely  examiuing  tbe  skin  of  a  branded  pup  which  had  been  drowned,  it  was  found 
that,  instea<l  of  being  raw  and  sensitive,  tbe  salt  water  bad  merely  washed  out  tb« 
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b,  leaving  the  healing  Bkiu  in  a  ]»]uki8)i  eoiHlitioii  re^mbliiig  the  color  of  corned 

Daring  thia  time  the  pups  appenrt'd  very  uncoiiiforttible  when  out  of  the  water^ 
the  skin  tchdeil  to  dry  and  crack  and  doubfck^HS  th*^  movcniciits  <>f  tht*  auituals 
a»cHl  them  pain.  On  going  again  int^i  the  water  the  wounds  wen^  sol'tentid  np  and 
islied  ont.  With  oatdi  return  from  the  sea  they  be<'aiii6  narrower  nutil  heabng  was 
tally  fumpleted  in  about  threi*  weeks  to  a  month  after  the  branding.  The  pups  then 
>|)^ared  in  their  usual  bpirits  and  Heenicd  not  to  have  sufiered  any  inconvenience  by 
eir  experiences. 

While  the  wotmds  were  still  sore  the  inipw  nmnifeHted  little  dispoeition  to  play, 
b«y  rcseirted  the  enrious  alteuti(ni  which  their  compauitnis  s^jmetiineH  gave  Ui  tlieir 
pkl  C>c<!jisionany  a  mother  would  smell  the  back  of  her  branded  pup,  which  called 
fftb  its  vigorous  protest.  As  a  rule,  tjowcver,  as  ebaraeteristh'  of  the  wounds  of  the 
Ir  seals  in  geuenil,  neither  the  auimals  theiuselves  nor  tlieir  eoiupaiiions  paid  any 
tti^ntion  t4)  the  wounds  from  branding. 

I  That  no  a<l verse  change  in  the  habits  of  the  seals  resulted  from  the  branding  is 
lear  fi^im  the  fact  that  no  alteration  was  Been  in  the  relations  of  the  pups  and  their 
lothGrs,  They  were  treated  extw/tly  as  if  nothing  had  liuppeued.  The;  relations  of  the 
lipB  among  themselves  renniin  unatlected.  Five  out  *jf  Tiine  of  the  adult  cows  were 
fQiiil  hi  181>7  on  the  breeding  grouiuis  with  their  pups*  One  of  the  cows  wjis  found 
I  a  liarem  on  Lukanin  rookery,  in  practically  the  same  spot  from  which  she  was  driven 
tthe  time  of  her  branding  in  ISIJG. 

I  Only  four  of  the  branded  pups  were  ijoaitivoly  known  to  bave  died,  and  the  rookeries 
iKitovi  and  Lnkaniu  w^ere  closely  inspected  on  various  ureasioiiH  with  a  view  to  ^nd- 
kgtbem,  if  present.  One  of  these  was  killed  to  furnish  a  specimen  skin.  Another 
f»«  found  in  good  condition  at  high- water  mark  on  Lukanin  beach,  plauily  drowned- 
Itliirfl  was  killcil  while  almost  dead  tVnni  starvation.  The  cause  of  death  in  the  case 
I  the  fourth  eoiild  not  be  deternuued,  because  the  animal  was  long  dead  when  found 
pd  decomposition  was  far  advaueed.  At  the  time  of  the  count  of  dead  pups  in  Octo- 
kr,  18  of  the  branded  pups  and  2  of  the  braude^l  cows  oti  St.  George  were  seen  all  in 
ftrfect condition  and  the  brands  showed  distinctly.  Throughout  this  mouth  an  inspec- 
|(Mi  of  Lukanin  autl  Kitovi  ro<*kery  on  any  tbiy  showed  from  5(1  to  liM)  of  Uie  branded 

Iip8,  which  was  a  large  percentage  considering  the  ditbcnltie>i  of  an  inspection* 
On  our  way  to  the  islands  in  the  seas^in  of  lSf)7  we  obtained,  through  the  kindness 
Mr.  Oray,  the  agent  of  tlie  Alaska  Commereial  Company  at  Unalaska,  the  skin  of 
t^niticletl  pup  whieh  had  been  taken  late  in  November  by  the  natives  at  Akuu  Island, 
bis  skni  showed  the  fur  of  the  pup  in  a  more  advanced  stage  than  the  one  taken  on 
lislands  in  October.     The  lirand  was  perfetitly  heale*!  exeept  for  a  slight  break  in 
»t$k]n  at  the  crossing  of  the  brands.     The  skin  was  tanned  with  a  view  todetermin* 
:  tlie  effect  of  branding  on  the  preiiared  pelt.     This  demonstrated  more  clearly  than 
the  true  cdeet  of  the  branding.     When  the  blubber  wfts  removed  and  the  skin 
^  worked  over,  the  part  w  hieh  had  been  alfected  by  the  brfiud  in  places  fell  out, 
if^ing  a  long  slit  in  the  skin. 

i  Tbis  fact  iwlds  emphasis  to  the  statement  made  in  I81*ii  by  Mi,  J.  1>,  Williams,  of 
N>kl>n,  N,  Y.^  a  dyer  and  dresser  of  seal  skins,  that  ^Mf  a  brand  were  to  be  applied 
ibe  back  of  the  seal  even  so  imperfectly  as  to  leave  no  permanent  scar  or  trace  in 
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tht*  raw  skill,  in  tin*  iiriM.-es«  of  eiiring  tLe  fur  woiiid  iloiibtles^  e/>iiie  out^  and  i 
vtM'y  fatvfc  tliat  aoy  cUit^s  of  Hkins  w<^re  liable  to  tliJ«  defei-.t  would  nust  doubt  on  i 
whole  lot  and  depreciate  their  value." 

We  thus  liud  that  braudiiig  is  not  only  a  feasible  oiieration,  but  that  it  \&  entm 
effective.     Without  iujury  to  the  aiiinml  itself  or  iuterfereoce  with  its  habits  i 
relations,  its  skin  can  be  m  marked  as  to  destroy  its  value  for  commercial  pa 
Pelagic  skins  are  now  of  nmeh  less  value  than  are  the  island  i^kiDs.    Twoortk 
cross  brands  at  int**rvals  tlirough  the  most  valuable  part  of  the  skiu  miiRt  rwla 
fltill  lower  its  value  and  leave  the  business  of  takinir  these  skins  at  sea  uiiproHu 

We  may  note  here  that  there  h  no  truth  whatever  in  the  assertion  so  streDuoi^ 
urged  by  Mi\  llenry  W.  Elliott,  that  the  fur  of  the  branded  seal  will  replace  it 
without  sear.  This  t^ontcntion  is  based  on  analogy  to  tlie  way  the  wounds  of] 
se^ls  frora  cuts  or  bites  heaL  The  differeuco  between  the  result  of  a  bite  and  of  | 
ai>i)lieation  of  a  hot  iron  is  too  evident  to  need  ctmiiuent.  The  one  destroys  thel 
cells;  the  otlier  does  not.  It  is  ]*robable  that  most  of  the  jninor  wounds  of  thfii 
heal  perfectly  and  without  a  scar;  Imt  it  is  not  true  that  all  do,  as  the  welts  iaj 
skin,  due  to  imperfe(*t  healing,  which  causes  seals  to  be  rejected  on  the  killing  ficj 
abun*lantly  show. 

But  the  jiroof  necessary  Ut  break  down  this  i^mtentiou  was  found  iu  tbec 
the  adult  cows  branded  in  ISOti  which  were  present  in  the  seasou  of  1897,    Pit 
these  were  seen  and  the  junrks  weic  (!lear  and  distinct,  leaving  no  doubt  as  to  I 
destrU4'tive  etiect  on  the  fur.     That  this  wonhl  be  the  result  Wiks  a  foregone  couc I iisi 
The  process  of  liranding  domestic  animals  has  been  in  vogue  long  enough  toj 
that  a  scar  thus  made  in  the  skin  of  an  aidmal  remains  permanently.    There  iaj 
reaaon  why  we  should  suppose  a  special  exception  in  favor  of  the  se^il.     There  is  m 

It  is  necessary,  also,  to  refute  an  cc|ually  absurd  report  that  the  branding  I 
the  effect  of  driving  the  seals  away  iVom  the  Pribilof  Islands  across  to  the  otto  I 
of  the  Pacific,  it  being  rejK>ii^d  that  during  the  season  of  1897  branded  skins  ! 
been  taken  otl'  the  Japan  coast. 

We  may  say  that  an  inspection  by  Captain  Hooper  of  the  catch  of  the  echo 
St,  Lairretur^  the  vessel  said  to  have  taken  the  skins,  in  Unalaska,  failed  to  dii 
any  bramled  skins,  and  the  master  made  anida\  it  that  he  not  only  did  not  takes 
Hkius  4d"  this  sort  on  the  Japanese  c!oast,  but  he  had  not  even  lieanl  of  any 
taken  there. 

This  of  ciuirse  is  merely  negative  evidence.  The  hwt  that  five  out  of  uintMU 
branded  in  IHOO  were  se^u  [jresent  iu  18117  is  sutlicient  proof  that  they  wert  ] 
driven  away  by  the  process  of  bramling.  That  four  should  bav43  been  overloolj 
among  the  thousands  of  seals  on  the  rookeries  is  not  strange.  If  any  class  ufl 
seiils  were  likely  to  be  affected  by  the  branding  it  Mould  be  the  adults.  It  ist 
to  sui^pose  for  a  moment  that  the  pups  of  3  months  tdd  would  remember  wlj 
had  occurred,  or,  iu  case  they  did,  that  a  mere  temporary  experience  should 
against  such  an  unerring  and  thoroughly  tixcd  instinct  as  the  homing  iuj^tinct] 
the  seal. 

During  the  season  of  1807  the  work  of  branding  was  largely  extended.  Cok 
Murray  branded  on  St,  Paul  Island  in  all  5,:171  pups  and  118  iidult  cows.  Mr.  J» 
Judge,  Treasury  agent  in  charge  of  St.  George  Island,  branded  1,880  papi^  yn 
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iVerie^  of  that  island.  The  details  of  the  work  of  branding  for  the  season  of  1897 
ill  l>e  found  in  the  reports  of  AfreutH  Murray  and  Judge,  appended  herewith 
l^piiendix  I,  II). 

As  a  result  uf  the  experiments  of  1805  it  was  suggested  that  an  eIectri<*Hl  cautery 
ig\ki  be  used  instead  of  the  red-hot  iron  as  aii  instrument  of  branding.  With  this 
lid  in  view  experiments  were  conducted  by  Mr.  Elmer  E,  Farmer  in  the  laboratory  of 
iw^tnral  engineering  in  Btanford  rniversity.  The  neressjiry  aiiparutua  was  con- 
ictt!d  and   taken   to   the  islands.     In  the  re|K>rt  of  Mr,  Farmer,  also  appended 

th  ( Apperulix  I),  will  be  found  a  detailed  account  of  the  matter. 
The  apparatus  for  eleetrieal  branding  was  not  landed  at  the  islands  before  *mr 
ijjartnre.  As  a  result  we  did  not  have  an  t>pi>ort unity  to  test  its  working  in  j person, 
b  actual  eonditioos  were  so  difterent  from  the  experimental  con<litions  that  the 
iparatua  proved  in  some  respects  inadef|uate.  Its  use  was  thereibre  confined  to 
periau^nts.  The  actual  ^Y^nk  of  lirandingwas  done  by  Colonel  Murray  by  means  of 
se  simpler  and  already  tested  irfms. 
It  will  be  seen  from  Mr,  Farmer's  account  of  the  experiments  with  the  electrical 
pautt-ry  that  the  pra*-ticability  of  this  ]>riuciple  with  improved  and  perfecte4l  api»aratu8 
» proved.  This  answers  our  present  purpose.  If  branding  as  a  business  becomes 
leirwssjiry  it  will  be  a  comparatively  siuiple  matter  to  develop  tlje  principle  of  electrical 
^nwiiliijg  and  make  it  work.  The  advantages  of  the  white-hot  cautery  wire  over  the 
hiii8y  reil- hot  iron  are  too  obvious  to  need  romnient. 

it  is  to  be  hoped  that  branding  as  a  means  of  protecting  the  fur-seal  herd  will  not 
ftoeeessary.  It  must  be  said,  however^  that  the  plan  is  entirely  feasible.  The  task 
ivolves  some  labor  and  expense^  bnt  no  insurmountable  obstacle.  As  Coh»nel  Mur- 
ly puts  it:  "With  an  assistant  and  a  duplicate  set  of  forges  and  men,  5,0(M)  pups  a 
ay  could  be  easily  branded,  or  in  twenty  working  days  100,000  pups.''  This  is  about 
oiible  the  number  of  female  pups  on  the  islands  at  present,  so  the  work  could  be 
bue  ill  ten  days;  or  one  brander  with  the  force  of  men  now  on  the  islands  could  do 
lewurk  in  twenty  days,  and  the  period  in  which  branding  can  be  done  will  admit  of 
1%  tliis  time.  To  brand  all  these  female  pups  for  live  years  in  succession  w^ould 
ittle.  the  fate  of  pelagic  sealing. 

HERDING, 

No  attempt  was  made  in  the  experiments  in  herding  to  carry  out  Mr.  True's  idea 

r  driving  ba<*k  and  holding  all  classes  of  animals.  Whether  this  con  hi  be  done  in 
Jiy fvent  set^nrs  to  us  extremely  doubtfnh  It  ought  not  to  be  tried,  we  think,  I>ecau8© 
li.H  probable  that  such  a  course  would  result  in  the  death  of  most  of  the  pups  and  the 
umplete  demoralization  of  rookery  lite. 

On  the  contrary,  we  accepted  the  plan  of  herding  as  forming  merely  a  complement 
Mhe  plaTi  of  branding.    The  latter  plan  was  designed  to  protect  the  femiile  portion 
fthe  hertl.    Herding  can  in  a  similar  manner  protect  the  young  males.    At  the  close  of 
\  killing  season  in  July,  if  such  of  the  bachelors  as  are  left  can  be  herded  up  during 
I  ixiontb  of  August,  or  even  longer,  they  can  be  kept  out  of  the  way  of  the  pelagic 
Jer. 
During  the  season  of  ISiH)  the  practicability  of  this  plan  was  tested  by  driving  up 
retaining  in  the  salt  lagoon  on  8t   r*aul  Island  about  3,0t>0  bachelors  and  half 
ills  under  guard  of  a  force  of  uatives.     ^o  diHiculty  secerned  to  be  encountered,  aud 
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ao  during  tlie  season  of  1807  fencing  wi^b  takeo  n\>  to  St>  Paul  I^liiM  5in<TtV^:i]f 
lagoon  WM inclotseiL  ThiE  lagooD,  oovering  as  it  doi^  upward  uf  3IX)  ui-ns  ol  v|,i(]r 
.  and  haTing  a  direct  (x>Jiueetion  witli  the  sea,  is  admirably  adapted  for  ib©  piiriicjA«.  It 
1%  nuweovdTi  tsooveuieotly  located  for  all  tlie  ronki^iii'^f^E  on  the  Bontht^xn  m\t\  ttt\k 
island.  For  the  two  remaiiiiug  breeding  arena — PoloviDa  uud  Northeast  Poini-^fmJi 
water  lakes  are  available,  several  to  the  vioiuity  of  the  ibrmer  and  one  i»f  cttii^^iiliTiiblt 
else— Webstar  Lake— near  the  latter.  j 

The  taadtagf  imflirtaiiatelyf  wa»  uot  delivered  at  the  islatids  nutil  late  itt  kn^ 
and  so  tiie  only  n^e  which  could  be  made  of  the  io closure  for  the  pre-iM^ut  se;i!^u  m 
infturOier  teetiog  its  utttity*  Seals  were  conflued  in  the  iriclo^ure  dnring  thelim 
weekof  Septentber,  and  it  wa^  found  entirely  feasible  to  ao  reU^in  thein^  Of  tIjB  ijr^tdk 
of  ibis  ezpenmeut  an  account  will  be  founil  in  the  daily  journal  of  the  cNomiium 
ibr  September,  1B07,  and  also  ui  Oolonel  Man^y^B  brief  report  apiiended  kretitfa 
(Appendix  II). 

The  proper  time  in  which  to  ntalize  this  inelosnre  is  in  the  early  part  of  .^npit 
The  younger  bac^helorB  come  to  the  islands  late  in  Jnly^  and  in  the  la^tfew  days  of  til 
month  tiie  bachelors  should  be  gathered  up  and  held  in  the  lagoon  or  el^wbet^tf 
long  as  it  is  pogsible  to  hold  theoi.  Whether  they  coald  be  retained  longer  thio  Ik 
month  of  August  would  remain  to  be  seen.  But  judging  from  the  leagUi  cf  ttue 
whieh  it  takes  the  fur-seal  pup  of  three  months  old  to  starve,  they  wonld  not  suffer 
for  want  of  food  within  a  month. 

It  is  tp  be  hoped  that  neither  branding  nor  herding  the  seals  may  be  neees&iryb 
thefhtoreas  u  means  for  the  protection  of  the  ^r  seals;  but  in  case  anch  lueuio^ 
are  neeessary,  we  desire  to  call  attention  to  the  fact  that  both  plans  are  entlrdy  feau 
hlOy  and  tiiat,  systematically  carried  out,  they  fUmish  a  means  of  doiuf:^  away  wiib 
pelagie  sealing,  or  at  least  so  seriously  crippling  it  as  to  make  its  abaudonmeut  certm 
With  itii  mark  of  ownership  and  reservation  thus  stamped  upon  Its  herd  of  bif^ediiig 
females^  the  United  States  should  then  set  about  a  determination  of  its  rights  of  redfcif 
against  the  slaughter  of  such  animals,  wherever  killed. 

In  conelugion  we  may  call  attention  to  the  fact  that  both  of  these  eirperimeiiti 
have  an  important  place  in  the  proper  management  of  tbe  fur-seal  herd^  aside  fros 
their  bearing  on  the  fur-seal  question.  As  the  young  yearlings  and  2-year  old  males 
swarm  over  the  hauling  grounds  late  in  July,  they  crowd  the  drives  and  heetmi^i 
nuisance  and  obstruction  on  the  killing  fields.  From  the  beginning  of  tbe  ^msm^ 
moreover,  the  half  bulls  and  idle  bulls,  of  which  many  get  into  the  drives,  are  a  umxTm  ' 
to  those  conducting  the  killing.  These  seals,  rejected  f^m  the  ktlliug,  should  b^ 
turned  into  the  salt  lagoon  instead  of  being  allowed  to  go  back  to  their  haulini^ 
grounds  to  reappear  in  tlie  very  next  drive.  They  should  be  held  for  a  week  at  le«lfc| ; 
or  until  a  second  drive  has  been  made,  and  then  released^  their  place  in  the  lagooaj 
being  filled  by  the  new  lot  of  rejected  se^Is,  The  unnecessary  driving  which  marki 
the  close  of  the  seaHon  will  bo  in  ii  large  measure  diminishe<l^and  the  work  of  handling  1 
the  seals  on  the  killing  grounds  will  be  made  much  simpler  and  easier.  Furthermore, 
it  will  not  be  devoid  of  interest  to  study  the  actions  of  the  seals  themselves  under 
confinement,  opi)ortunity  to  do  which  will  be  thus  afiforded. 

In  the  matter  of  branding,  also,  we  may  note  it  is  of  the  utmost  importance  to  the 
Government  to  know  just  what  proportion  of  breeding  males  are  necessary  for  its 
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AFPE^TDIX  I. 


EPORT    ON  THE  ELECTRICAL  EXPERIMENTS  IN  THE  BRANDING  OF  THE  FUR-SEAL 

PUPS-SEASON  OF  1897. 


By  Elmkr  £.  Fahmkk,  AuMiMiant  io  the  CmHmiaHoH, 


the  earliest  experiments  in  electrical  branding,  niaile  in  the  lalKvrat-ory  at 
itAtt^^^'i  Lliiiversity^  wt^rt^  carriecl  on  under  fti^rious  dirticulties,  reuniting  from  a  lack 
>l^  t^uitable  apparsitiis  and  iua4!hinery  as  well  as  nf  snitablii  fur  on  whit^h  to  operate, 
f Saving  iieitljer  lf)w-voltage  dynamo  nor  suitabl*:'  rheostat,  it  was  necessary  to  nse  the 
incandescent  liglit  circuit,  on  atif^ount  of  the  liigh  voltage  of  Mhich  approximately 
Xl,(HH>  watts  Wf^re  usc<l  instead  of  the  necessary  300.  This  ex<».esBive  voltage  can se*! 
tr«mh|e  \n  the  loaded  dynamo  and  reacted  on  the  exi»eriinents  by  i-hanging  factors 
^biclj  were  snp posed  to  remain  constant* 

Tli*^  imly  available  fur  of  a  living  animal  approaching  that  of  the  seal  which  we 
^itildfihtain  tor  use  in  the  early  experiments  was  cat's  fur.  On  this  onr  results  were 
"^wy  gatisfactjory.  Searing  the  outer  surfnce  of  the  skin  of  the  eat,  without  luirning 
'iDflemeath,  wjis  found  authcient  to  destroy  the  hair  cells.  This  could  be  accomplished 
^ifli  one  stroke  in  about  ten  sei^onds,  a  mark  1  inch  witle  an<l  about  5  inches  long 
being  made.  When  we  came  to  deal  wilh  the  actual  fur  of  the  seal  we  found  it  so 
different  that  these  early  experiments  gave  as  no  real  idea  of  what  was  wanted. 

As  a  result  of  the  preliminary  tests,  under  your  authorization  I  set  about  the 
iration  of  more  suitable  api»aratiis. 

THE   APPARATUS. 

The  apparatus  pnmded  for  the  work  in  electrical  branding  consisted  of  a  direct- 
But  dynamo,  compound  wound^  and  weighing  85  pounds.    The  dynamo  was  con- 
rttd  to  a  half  horse  power  gasoline  engine  weighing  ir>0  pounds.     Tlie  gas   was 
lited  by  a  battery  and  coiL 

Platinum  was  chc»sen  us  a  cautery  wire,  on  account  of  the  high  tcnjpcraturcof  its 
lalting  point  and  its  comparative  ntuioxidizability.  The  size  of  wire  used  was  No, 
B.  <!t  S.,  whicli  seemed  large  eiiougli  to  insure  the  required  strength  at  whit^e  heat 
id  yet  small  enough  to  require  only  an  economical  amount  of  power,  with  a  mint 
luin  6X[>enditiire  for  re[»lacement  in  case  of  fusing, 
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The  hand  rlieostat  to  which  the  cautery  wire  was  att^icheil  had,  in  itF  final  dm, 
flbnply  a  coil  of  iron  wire  short  circutted  by  a  heavy  lever  arm  sind  plug  ^Hatoat' 
inierted  tu  series  with  the  wire. 

The  connections  were  at*  represented  in  the  figure:  «»,  plug  cut  outj  i,  cautery' 
wirei  <J|  iron  wire  reaiataneei  <f,  lever  arm;  e  and  /,  termioala  to  be  connect^  to! 
dynamo* 

After  the  dynanio  of  low  voltaft*  wan  oompI©t43d,  a  run  of  fivt*  hour^  vt^  msrf* 
with  the  current  at  itw  full  value,  to  te^t  the  plant.  The  test  also  showed  tkatb 
eorrent  could  he  controlled  by  the  rheostat,  and  waB  large  enough  t^j  keep  the  mnterj 
wire  white  hot  during  the  burning. 

Our  practical  work  with  the  apparatus  shows  that  improvemBnt  can  be  tuade  m 
the  present  handle,  in  the  welhcMl  of  holding  the  cautery  wire^  and  also  m  the  km 
of  ttie  lever  for  the  control  of  the  current.  The  least  weight  possil)!©  was  put  into  the 
plant,  as  it  was  supjKJsed  to  be  necessary  to  c^rry  it  by  hand  from  place  tfi  pU/cnk 
This  made  parts  of  the  apparatus  too  light    For  t^ermauent  wink  a  heavier iilaut 


moantecl  on  wheels  would  be  better  auited  to  the  ixinditioua. 
rookeries  which  can  not  be  reached  witli  a  team. 

THE  FIRST   TBSTS, 


There  are  few  of  I 


The  first  tests  were  made  on  dead  pup  skins  soon  after  the  apparatus  reached  tk 
island,  and  were  a  failure.  The  engine  fumishal  au  insufficient  amount  of  power  to  | 
burn  with  any  degree  of  ease  through  the  seal  fur,  which  is  several  times  denser  aolu 
much  tlner  than  that  of  the  cat,  m 

Tho  power  generated  in  the  earliest  tests  was  less  than  that  previously  obtainftf 
in  the  trial  run.  This  was  due  to  the  following  causes;  A  bent  shaft;  on  theenjpne, 
caused  by  rough  handling  in  transport;  slipping  of  the  belt;  damiiness  in  the  coils«f 
the  dytiaino,  allowing  a  leakage  of  the  maguetlnng  current;  and  an  inferior  ijuaUtf 
of  gasoline  which  had  been  supplied. 

Before  the  time  arrived  for  work  in  active  branding,  these  fanlts  were  comctei 
and  an  improvement  made  in  the  commutation  of  the  current,  but  there  was  ataS 
insufficient  power  to  do  the  branding  rapidly.  Two  hand  gears  were  then  mounttd 
on  the  base  between  the  engine  and  dynamo.  They  were  belted  to  thevacantill 
wheel  and  a  wooden  pulley  mounted  on  the  same  shaft.  With  this  arrangement 
power  was  generated  than  could  be  used. 
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nder  these  conditions  the  apparatus    proved   aatisftictory.     Dead  paps  were 
llded  with  a  uuifonuly  smooth  brand  1|  inches  wide  at  a  single  stroke. 

THE   TESTS    OF  LIVING    PUPB. 

When  the  apparatna  was  thus  made  ready,  12  live  pups  were  brought  up  in  a 
;oji  trom  Kitovi  rookery. 

Tlie  cerulition^  in  dealint^  with  the  liviu^  animal  were  found  to  be  entirely  diirer^ 

from  those  in  connection  with  the  dead.     It  took  some  time  to  learn  how  to  handle 

.cautery  over  the  loose  and  yiehiing  skin  of  the  living  jinp.     As  a  result  it  was 

nd  necessary  to  make  two  strokes  instead  of  one.     On  the  whole,  therefore,  the 

Qding  of  the  first  8  live  pups  was  much  less  satisfactory  than  the  branding  of 

dead  ones.    On  the  last  4,  however^  better  results  were  obtained.     Experience 

16  coutidence  in  handling  tlie  cautery,  and  the  brands  were   satisfactory  in  all 

^ts  a8  regards  length,  breadth,  intensity,  and  uniformity.     They  were  acceptable 

}olouel  MuiTay*    The  only  unsatisfact-ory  element  was  tliat  of  time.     It  reiinired 

y  thirty  minutes  from  the  beginning  to  the  end  to  brand  the  12  pnps. 

The  time  was  greatly  lengthened,  howeverj  by  several  delays  duo  to  accidents. 

leltwas  thrown  from  one  of  the  hand  pulleys^  and  one  of  the  impn»vised  stands 

\  eomplctcly  overturned  by  the  loosening  of  a  screw  in  the  soft  redwood  base. 

Bphig  "i-ut  out'"  had  been  soldered  up,  to  do  away  with  a  small  loss  f>f  power,  and 

heiefore  boi^ame  necessary  to  stop  the  ojitire  plant  each  time  a  cautery  wire  fused, 

occurred  four  times  in  the  branding  of  the  first  8  pups  but  not  at  all  in  the 

iiVmg  of  the  last  4.     The  unknown   factor  of  how  long  a  cautery  wire  would 

inider  constant  use  could  only  be  tested  by  a<^tual  continuous  trial.    These  and 

ither  questions  we  ba^l  no  i>p])ortunity  to  [u-operly  test,  as,  the  Connnission  having 

the  island,  we  w^ere  not  allowed  by  the  Treasury  agent  in  charge  to  exi>eriment 

er  on  living  pups  neither  at  this  time  nor  at  any  time  later. 


CONCLUSION, 

While  this  test  was  wholly  injidequato  to  show  the  full  possibilities  of  branding 
the  cautery  wire,  its  at^tion  ni  the  case  of  the  last  4  pups  iinlicated  that  the 
^ciple  of  the  cautery  w^as  a  success.  With  the  apparatus  improved  and  perfected 
iwork  can  undoubtedly  be  greatly  accelerated.  1  »arri ng  accidents,  it  is  my  belief 
t  after  a  little  practice  4  pups  a  minute  could  be  branded  witli  the  cautery  wire, 
mnning  at  the  close  of  our  test.  With  the  perfection  of  the  apparatus,  aided  by 
leneuce  and  practice,  this  number  could  undoubtedly  bo  increased.  It  was  possible 
i  the  irons  to  average  five  a  minute,  and  in  that  case  it  was  necessary  to  burn 
mgb  the  entire  iiir,  whereas  with  tlie  cautery  wire  only  a  short  length  of  fur  at  the 
ice  of  the  akin  bad  to  be  burned. 

^  COMPARATI\rE   BESITLpTS, 

We  were  allowed  for  a  short  time  at  the  first  day's  branding  to  ooserve  the  method 
bin<lii^ig  with  the  irons.  It  was  in  the  whole  very  satistactory.  In  the  matter  of 
aud  sinipUcity  the  process  is  all  that  could  be  desired.  A  round  iron  wuuld  be 
tlian  the  rectangular  one  used  by  <'olon<d  Murray.     We  made  one  of  these  and 

ifMl  it  for  a  time. 
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The  principal  objection^  which  is  in  no  sense  fatal,  to  the  present  method  of  brand- 
ing by  the  hot  irons  lies  in  the  smallness  of  the  animal  and  the  weight  of  the  iron.  It 
is  difficult  to  control  the  depth  of  the  baming  and  the  long  handle  (nearly  4  feet) 
removes  the  work  too  far  from  the  eye  to  make  it  possible  to  see  clearly  what  is  being 
done.  It  would  be  better  to  use  a  small  iron  with  a  short  handle,  which  woald  bring 
it  under  the  direct  control  of  the  muscle  and  sight  of  the  operator.  The  heavy  iioni 
now  used  are  adapted  more  to  the  branding  of  cattle  than  to  the  branding  of  asmd 
animal  like  the  fur-seal  pup. 

The  advantages  of  the  electrical  cautery  are  that  it  brings  the  work  closely  ante 
the  control  of  the  operator;  it  requires  no  weight  or  pressure;  it  does  not  neoesattte 
the  burning  down  through  the  thick,  oily  fur.  The  wire  cuts  through  the  fur  at  the 
surface  of  the  skin  like  a  razor.  The  platinum  being  kept  at  a  uniform  and  moeh 
higher  temperature,  the  scar  can  be  made  more  quickly  and  practically  without  pain. 


APPENDIX  II. 


EXPERIMENTS  IN  BRANDING  AND  HERDING  SEALS  ON  ST.  PAUL,  1897. 


By  ,I08KPH  Murray. 


In  accordance  with  instructions  from  Dr.  David  S.  Jordan,  under  date  of  Augusts, 
I  submit  the  following  brief  report  on  the  results  of  the  experiments  in  herding  and 
branding  the  seals: 

HERDING  IN  THE   LAGOON. 

The  fence  about  the  lagoon  was  completed  in  due  tiuio  by  the  young  men  assist- 
ants left  for  this  purpose  luui  to  help  in  the  branding.  On  September  1  the  seals  were 
driven  from  the  hauling  grounds  of  Keef,  Kitovi,  Lukanin,  Tolstoi,  and  Middle  BiB 
and  kept  within  the  indosure  uiuler  close  watch  until  September  7,  when  the  fence 
was  opened  and  they  were  allowed  to  return  to  the  sea  and  to  their  respective  hauling 
grounds,  which  they  did  by  degrees  during  the  following  week,  many  of  the  aiiimato 
showing  no  particular  haste  in  abandoning  the  indosuie.  1 

At  first  the  seals  gave  evidence  of  feeling  the  restraint  put  ui>on  them.  Tbey  ' 
patrolled  the  inside  of  the  fence  until  they  established  a  beaten  path.  A  few  climbed 
over  and  others  found  holes  under  the  fence  through  which  they  crawled.  After* 
day  or  two,  however,  the  novelty  wore  oft'  and  no  further  fittention  was  paid  to  tb« 
fence.  The  closest  observation  during  the  time  of  their  captivity  failed  to  di^Hrover 
anything  in  their  actions  (»r  movements  that  indicat<^d  uneasiness  or  suffering  of  any 
sort. 

The  experiment  of  holding  the  seals  in  the  lagoon  by  means  of  a  fence  miy 
therefore  be  considered  entirely  successful.  I  never  doubted  its  practicability,  and 
the  test  lias  removed  all  ])ossible  doubt.  1  strongly  favor  the  fencing  of  every 
important  body  of  water  on  the  islands,  which  can  be  conveniently  used  for  the 
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id  the  Lokling  in  tbi^in  u(  the  yonu^  seals  for  a  moiitli  or  six  weeks  in  the 

SOD,  , 

BRANDING. 

The  braudiiig  wiis  begun  ou  September  7,  at  Lukaniii  rookery.  About  350  pups 
re  driven  up,  assorted,  and  branded  durii*^  the  forenoon,  an  eftbrt  being  luaile  to 

e  the  natives  familiar  witli  tlieir  work  rather  than  to  acrfimplLsh  large  re^snlts. 

natives  entered  into  the  spirit  of  the  work,  and  8<^»oii  became  Bkillfiil  anil  efleetive 
,ts  varioua  ojierationa. 

Oil  the  8tli,  jicettiug  an  earlier  start  and  having  two  forges  running^  we  branded 
17  pupB.  During  the  forenoon  of  the  9th  tiOO  jinim  were  branded  on  Kitovi^  and 
the  at^rnoon  IHIO  on  th<i  IJeef. 

Heavy  nil ni*  interfertMl  with  the  work  nntil  the  14th,  when  804  iwlditional  pnps 
Ire  branded  im  the  Reef.     On  tlie  15lh  wurk  was  again  iirt4*mipted  by  the  rain^  but 

tbe  16th  a  third  Imiiidiug  *jf  GOO  jinps  and  100  t-ows  was  iimde  on  the  lleef. 
j  On  the  17th  we  crossed  over  to  Zapadni  in  boats  and  branded  OiK)  ])ups  and  8 
lire.  The  fidlowiug  day  500  pups  and  10  cows  were  branded  on  Tolstoi  rookery. 
I  III  all  wc  branded  118  cows  and  5,371  pups.  I  use*!  two  forges,  with  two  nn-n  to 
^ud  e:w:h,  keeping  six  irons  hot*  One  inim  cjirried  the  irons  to  and  from  the  forges, 
itli  nine  Motive  young  men  t^  handle  the  pups,  I  found  it  possible  to  brand  30(>  an 
pr  without  i^pecial  exertion. 

With  an  assistant,  and  a  dnplicate  set  of  forges  and  men,  0,000  ]>nps  a  day  eould 
Bily  be  bnmded,  or  in  twenty  wnrking  days  ](KJ,00n  pups,  which  is  nearly  double 
fe  liumber  of  female  pups  at  present  on  the  islands.  So  far  a.s  the  labor  is  concerned, 
B  branding  of  all  the  female  pups  esieh  year  is  eDtiroly  [K»ssible.  It  is  simiily  a 
rtter  of  time  and  men. 

UBANDING    DOES   NOT    INJURE    THE    ANIMALS, 

It  is  evident  that  the  branding  does  m*!  injure  the  animals.  The  adult  cows 
nuded  last  year  were  seen  in  good  condition  and  with  their  ptii»s  on  the  rookeries 
h  year.  The  imps  branded  last  year  were  also  to  be  ^enm  in  numbers  hale  and 
ftrty  on  the  hauling  grounds  and  rookeries.  The  salt  water  helps  rather  than 
uders  the  healing  of  the  wound.  Neither  pups  nor  adult  cows  are  dilven  from  the 
amis  by  the  ojieration  of  branding. 

The  most  dirth'ult  part  of  the  work  is  the  driving  of  the  pups  and  the  sorting  of 
B flexes.  This  reipiires  men  and  careful  8tii>ervision,  but  tliis  is  all.  The  pups  stand 
e  handling  well.  Of  the  number  handled  this  season,  which  must  have  exceeded 
^DilO,  only  one  pup  was  killed. 

The  api>earance  of  the  branded  cows,  as  well  as  of  the  j^earlings,  shows  clearly 
Reflectiveness  of  the  Imind  to  depreciate  the  value  of  the  skins.  Each  brand  mark 
mds  out  bare  and  clean,  not  a  trace  of  fur  having  come  to  replace  that  which  was 
Hied. 

CONCLUSION, 

Tarn  well  satisfied  that  in  the  plan  of  herding  the  bachelors  and  branding  the 
lale  seals  has  been  struck  the  keynote  of  the  whole  situation*  Carried  to  their 
cal  conclusion,  these  methods  will  forever  settle  the  vexed  question  of  x>elagie 
ing* 
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charge  of  fur-seal  iuvestigations,  I  submit  tbe  f<dlowing  statemeut  regardins  v 
work  of  brandiug  female  fur-seal  pups  ou  the  ishuid  of  St  GtocNrge  for  tbe 
of  1897. 


ll»te. 

Kookery. 

branS^. 

Sept.  17 
18 
21 
22 
23 
23 

North 

416 
27 
404 

en 

286 
121 

do 

Starftv*  Artel 

Zapadni ../ 

Kast 

Little  SMt 

Total 

1,880 

The  pups  on  North  and  Staraya  Artel  rookeries  were  branded  across  the 
with  this  mark,  ^^E;  those  on  East,  Little  East^  and  Zapadnl  rookeries  with 
=.    The  marks  extended  well  down  on  the  sides  of  the  pups,  giving  the  bra 
circulair  appearance. 

In  the  drive  on  East  rookery  four  sea  lion  pups  were  included  among  tbe  fo 
pnps  and  were  branded,  one  with  three  and  the  others  with  two  marks  each,  simi 
those  put  on  the  fur-seal  paps.    These  may  be  of  interest  to  future  observers. 


•"^^^J^^-Jt 
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XV -THE  BLUE  FOX  OF  THE  PRIBILOF  ISLANDS. 


By  Daviij  Starr  Johdas  uimI  GKouGii:  Arciiuiam>  Clark. 


of  the  iiiiportatit  rc5Soiirces  of  tlie  J*ribiIof  Ishiiid»  is  the  HO-calletl  Art^tic  fox 
tlue  fox,  Vutpes  kujoirmy  which  is  widely  distributed  alou^^  the  coasts  of  Alaska 
I  oil  the  islands  of  Bering  Sea.  It  is  associated  with  the  fur  seals  Imth  on  the 
tfcilof  aud  on  the  Commauder  islands,  and  in  these  places  it  has  received  a  eertaiu 
free  of  i>rotectiim,  The  blue  fox  and  the  white  fox  are  identical  as  species,  both 
ng  found  in  the  same  lifcter,  the  white  fox  being  simply  an  albiuistic  forui  of  the 
er,  its  inner  fur  showing  always  some  lilueiiess  or  grayness* 

Of  the  ;^eueral  distribution  of  this  animal  Ivan  Petrolf  in  his  report  of  1883 
eg  the  following  account:* 

Of  the  Arctic  fox  we  liiiil  In  Ali)>«ika  two  varietiea — onc^  white  and  the  other  a  bluiuh  griiv%  com- 
Hj  cuUed  *'hliie  fox"  by  the  trailwrs.  The  while  ^o\  ia  fuiind  al<iiig  tbu  cuaat  of  contluentftl 
|k)fc  fmm  tliti  iMiiuth  cif  tbe  Kiishokwim  uurttiwurd  to  PuiTid  JUirrnw  and  tho  eaHti^rri  lH)i][Klar3%  Itn 
!•  of  ft  »nowy  white,  oHpei-iaUy  \n  thn  yomig^  ami  h*ith  soft  iiiul  hmgj  but,  owing  tu  the  lack  of 
khility^  it  doef*  not  coniiuand  a  hi^h  |>ri*^e  in  t}w  marhet. 

I  TJie  aiiimal  !«  very  uutueroim  northward  ot  Nortun  Sound,  jituI  not  at  all  why.  Natives  and 
^Uth  alike  report  inHiaurt^H  4 if  the  fearleBsnt^Ha  with  wliicli  tlioHe  foscB  tnitcr  their  iranipap  and 
ft  dwell lugH,  m  search  of  fi>od  or  out  of  m«ro  ourioMtty*  A  liirue  portion  of  the  fikinn  Kec-ured  l)y 
Smo  and  other  nativoa  ur«  uned  by  tbMnsidvra  for  trimnung  their  ganneuta,  uml  the  remainder 
k  chietly  int-o  the  hands  of  whab-rs  and  whi«ky  KniugghTw^  »o  that  it  is  iniposwible  U*  obtain 
prate  figures  rni  to  the  annual  catch*  They  nuiy  be  culled  onniivorons,  aail  they  refuse  nothing 
A  will  Hll  their  Htoma«;hii.  I  obserrnd  one  nloek  and  apparently  welbfed  «i»<3cinieu  wliicli  devoun^d 
bly  the  whole  of  a  large  fmlnioti  and  afterwardH  w«»rrted  down,  with  coiiNideraldt^  dilht:nlt>  ,  a  thirk 
ilii^r  Htrap  with  a  heavy  hiiukh.^  attu4^h4>d  t^  It.  bk  the  depth  of  wiutt^r  the  natives  llml  it  ituHafi; 
Wve  any  arlicb*  of  clothing^  do|r  harncww*,  or  boat  nmti-rial  within  their  reaeh. 

Thfi  blue  fox  exirtt+i  now  on  wwvenil  of  the  Aleutian   iKbuuls,  where  it  was  found  by  the  tirnt  di8- 

Fwer*  in  174L     The  animal  in  alao  found  on  the  Trihilof  iHlands,  and  here,  whert?  it  hafi  been  pon- 

pltlo  pri>t4)ct  the  8pe(-i»*8  agahiBt  intermixture  with  other  and   inferior  foxcH^  the  ukinn  are  of  tlie 

pit«|Qidily,  commanding  a  higli  prieo  in  the  mark*  t.     Traders  ro[)ort  th^  exktenee  of  the  blue  fox 

f  ft  limited  exti^nt  in   the  vicinity  of  Ongashik,  on  the  Aliaska  r«>nintinbi,  and  alMo  on    rh©  Lower 

plokwtni;  and  it  oerura  also  on  tlio  delta  between  th«  mouths  of  Ih*^   Yukon  atnl  KuNkokwim. 

lUiu   Hoop-er,  of  the  K«wenu«  Marine,  who  eomnninded   the  1?.  S,  S.  Cortrin  during  two  aneeeasive 

in  the  A rctie,  reports  that  be  aaw  blue  foxet*  at  Capo  EBpenberg,  Elephaut  Foint,  Kothnni 

;,  Paint  tlope,  Point  Belcher,  and  Point  Harrow.     The  same  gentb'niiin  uIko  atateH  tliat  he  '^fontHi 

lue  fox  uiueh  more  plentiful  on  the  Biherian  than  ou  tho  Amt'ricnn  ei^antr  and  that  nil  the  blue 

to  th«>  f:iT  no^rtb  are  ao  inft^rior  to  those  on  the  islandH  of  lieiing  8ea  aa  t«i  ^uggeMt  the  possibility 

irir  WfUg  a  difTen  nt  apft'les."     Even  on  the  Arctie  eofast  Captain  Hooper  saw  blue  foxes^  takeu 

^  aaine  time  and  place,  dithering  very  mueh  in  the  color  and  i|uaiity  of  the  fur.     On  the  Pribilof 

itttn  from  1,0<X>  to  l^iVXIof  thi^bestfinality  of  bhie-foxskiniiar«ianiuially  [1H83]  ahipped,  and  srveral 

pj«d  of  a  little  inferior  tpiaUty  from  Attoo  and  Atkha  islands,  but  it  is  imposHihIe  to  ancertain  the 

iSj  obtAmed  alatig  the  Arctic  oouAt  hy  whalers  and  illicit  traderH. 


Seal  and  Salmon  Fl**ht^TieH  and  General  Iteaonreea  of  Alaska,  1897,  VoL  IV,  pp.25&-206. 
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In  our  inveatigatious  of  tbe  past  two  sea^sons  we  faand  these  little  auimalHobv 
of  ijjuch  int4?rest.     Tlipy  live  in  the  t^revice^  aofl  interspaces  of  the  eastleUke 
of  Jinguhir  iKiwlders  tliat  «towii  the  various  lieailhincls  of  the  islands.    These 
lands  are  also  tbe  home  of  the  layriatln  of  sea  birds  which  freijueut  the  islaiulR. 

In  oar  ^i8its  to  certain  rookeries  of  St,  Paul  the  peeuliar  rasping  cryof  lii 
little  animals  as  tliey  caught  sight  of  us  soou  became  a  familar  sound.     After  a 
visits  to  thf:!  Reef  oii  St.  Paul,  a  pair  of  these  foxes  regularly  follower!  us  alKmtMi 
the  parade  ground,  dogging  tnir  fm>tsteps  and  at  times  snapping  at  our  heels, 
aiiiroals  are  protected  front  inoleHtation  and  annoyance  in  the  smnmer;  asaramlti 
this  immunity  they  grow  overbold  and  imjnident. 

The  natives  are  allowed  to  take  the  foxes  only  in  traps  daring  a  short  [leriod  ia 
midwinter  when  the  fur  ia  in  the  be-st  c/>udition.  From  our  limited  opportuiiitiejfot 
stuilyiu^  the  animals  it  would  seem  that  they  breed  in  pairs,  bearing  several  .vounjjat 
a  birth,  and  that  tlie  time  of  bringing  forth  the  young  is  in  June  or  July.  Ou  the 
29th  of  June  two  of  tlie  little  foxes,  which  ajfpeared  to  be  about  a  week  old ^  were fii«i 
playing  about  tlie  mouth  of  a  fox  burrow  at  Northesist  Point.  They  were  so  t^ime  that 
they  could  be  iKiiidled  like  kittens. 

Of  the  past  history  of  these  auinials  we  liave  but  little  data  beyond  llie  nmmi 
of  Ivan  l^etrotl,  just  fjuoted.  As  Ut  the  importance  of  the  heitl  of  blue  foxes uuUie 
Pribilof  Islands^  we  may  gain  some  knowledge  from  the  statistics  of  tlie  ftus  pw- 
chased  by  the  lUissian  American  Com[niuy  during  the  period  from  1812  to  18<5tl;  abo 
given  in  Petroti'^B  report.     Frt)ni  this  we  may  take  the  following  t>uinuiary: 

Jrctio/oxtt  purchmtd  hg  thi^  Huistiafi-Jmerimn  Company  from  ike  I*ribilo/  Ut4kMd§f  tSii'Jif&), 


Utile. 

SI.  FauI. 

St.  GeoTfe. 

Dmto. 

at.7!wiL 

St.  Georg«. 

1842    1 
1644 

\ua 

til7 
]ft4a 
IS4« 
18511 
1851 
1852 

60S 
515 

305 
528 
515 

1          4ei 

S1V 
510 
517 
045 

1,491 

l.'All 
1,343 
1.»II6 
1,418 
1.:J54 
1,21I« 
l,(MI9 
1,073 
l.'iOli 
1.477 

lisa 

1854 
1855 
1856 
1857 
1858 
185)» 
18IM) 

6il 
9U 

1,218 

1. 12a 
1.145 

i.ise 

1.565 
1.3HM 

011 

514 

1,417 
556 

ei9 

025 

Tol4 

a ..-  84. 717 

For  the  period  between  the  trausfer  of  the  fiir  seal  islands  in  lS<i7  to  the  Zn\id 
States  ami  the  year  IH8i>»  Fetrolf  gives  ii  total  of  27,731  foxe.s  as  taken  from  Ala*kiB 
gourees,  doubtless  includiog  others  in  iiddition  t4)  those  taken  from  the  PribiW 
Islands.  He  remarks  that  these  returiib  are  in eomplete  and  *^iieeessarily  below  th* 
real  figures.'^ 

In  recent  years  the  catch  of  blue  foxes  has  diminished.     In  so  far  as  we  Unve 
able  to  get  the  returns,  it  is  as  follows: 

Ulae/oxen  taken  on  the  PriUlof  InlamU,  lS9(f-i8t^.^ 


Smmii. 

St.  Patil. 

St.  O«orgo. 

Seiuciu. 

St  Pant. 

St-Georctk 

1B00-01... 

Dll. 

7fl3 
till. 
«7S 
nil. 

18&4-B15.,. 
l»)5-g6... 
1«9«-1»7-., 

uH 

4e7 

17t 

40T 

ToU*l. 

!i.7»4               1 

'  TbuM^  Agiirea  wf*re  fumlaliod  by  tho  Nortli  Amerlcim  C!ouimerci»l  t 'otu{)fttiy. . 

^  Till'  tuklng  affdxea  tm  St.  Goorgv  in  thb  mHiacin  wua  tstopxied  by  ttie  Tcttiaury  MflMlil. 


342 


TBE  FUE  BSAU  OF  THE  PRTBILOF 


of  esptare^  in  aonie  modUtod  tofhkk^  infclit  attein  fhe  dttrifed  eM.  A 
nmnbte  of  aafanata  in  paixn  from  tbe  flnfc  feite  oaoi^t  might  M  Mt  q^mrt  MbrMtai^ 
whicTiy  bring  marked  in  aome  way,  eonld  be  releaaed  if  again  mt^kt,'  ItmajfbetlHt 
a  time  limit,  cut  short  enongh  to  make  it  impdesibto  to  eateh  all  theAuMii  iattea^; 
ftoasible  one.  13ie  hteeasary  profeetion  to  a  breeding  hfiid'mi|^  be'  aAvdal  tgTj 
ezemptihg  certain  tiaete  of  the  iehmd  from  the  <q^eritioBa  tf  Bat 

ofliBr  these  merely  as  anggeatkma. 

It  has  ftarther  been  attempted  to  provide  arfiflisial  means  Air  ieediBg  the 
A  snccessfiil  beginning  in  this  regard  was  made  on  St.  George  Iflaiid  dminglhe 
son  of  1806  by  Mr.  James  Jndge,  who  sidted  away  in  sQoa  tte  siqMrflaoiia  sssl 
oasses  on  the  killing  Held,  (Ireshmiing  the  meat  In  the  winter  time  and  givfaigiteafc 
the  aniihals.    It  was  nnderstood  daring  the  past  seasim  tikal  the  tesaeeawonld 
experiments  on  St  Paol  Island  in  the  same  direotlon  with  arttSdal  food  ^rfsomi 

Here  again  Intention,  while  good,  has  dearly  ontmn  adeqnale  knowledge  on 
snbjeot.  The  question  natorally  arises  whether  it  is  neoessary  to  tiins  provide 
for  the  foxes.  We  may  note  that  during  the  nineteen  years  of  which  we  have  thil 
record  given  by  Petrofr  the  number  of  foxes  taken  averaged  tihree  and  one-half  times 
great  as  for  the  past  seven  years.  We  are  not  aware  that  any  eflbct  was  made  to 
'  food  the  foxes  then,  or  that  they  did  not  have  food  enon^  The  decfine  in  the 
seal  herd  has  i»obably.  had  nothing  to  do  with  the  smtter.  The  presence  of 
iKmes  and  feathers  of  sea  birds  about  the  fox  dens,  and  the  brcdsen  egg  shells 
the  fox  trails  in  summer  when  the  killing  grounds  are  covered  with  seal  meat,  cl< 
shows  that  the  chief  diet  of  the  foxes  is  not  seal  meat.  In  th^  autumn  of  1806 
foxes  were  known  to  have  eatmi  dead  pups  on  St.  George^  but  a  similar  phenoi 
was  not  witnessed  on  St.  PauL 

It  appears  from  the  early  records  that  St.  George  has  always  fkimished 
greater  proportion  of  foxes,  although  always  the  smaller  j^oportion  of  seals.  As 
sea  birds  are  for  more  numerous  on  St.  George  than  on  St.  Paul,  it  would  seem 
their  flesh  and  eggs  rather  than  seal  meat  is  the  regular  diet  of  the  fox  while  they 
are  to  bo  bad.  Tlie  fox-mns  ou  the  islands  all  point  toward  some  cliff  or  place 
frequented  by  the  sea  birds. 

Whatever  may  be  said  of  these  attempts  to  better  the  condition  of  the  fox  herd, 
it  mast  be  borne  in  mind  that  they  clearly  recognize  the  two  important  factors  of  the 
problem.  Some  plan  must  be  adopted  whereby  a  definite  breeding  herd  is  insoied 
and  if  possible  enlarged.  As  this  grows,  artificial  means  of  increasing  the  food 
supply  must  be  devised  after  the  natural  limit  has  been  reached.  The  critidsm 
we  have  to  offer  is  that  an  attempt  has  been  made  to  apply  methods  and  means  of 
protection  without  definite  knowledge  as  to  the  facts  and  needs  of  the  herd.  To  a 
monogamous  animal,  wholly  confined  to  the  land  and  bearing  several  young  at  a 
birth,  has  been  applied  the  regulation  which  was  designed  to  serve  an  amphibious 
animal,  polygamous  in  its  habits  and  bearing  but  a  single  young  at  birth.  The 
attempt  to  feed  the  animals  by  artificial  means  has  been  undertaken  without  definitely 
knowing  whether  or  not  such  a  coarse  was  necessary. 

What  we  wish  to  emphasize  in  this  connection  is  the  fact  that  a  thorough  study 
of  the  natural  history  and  breeding  habits  of  the  blue  fox  should  precede  any  find 
plan  for  its  protection.  With  full  knowledge  of  the  problem  to  be  dealt  with,  means 
for  solving  it  can  be  intelligently  devised  and  efftetively  carried  out. 
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It  has  not  been  our  parpose  to  give  an  exhaustive  treatment  either  of  the  history 
or  habits  of  the  blue  fox,  but  to  point  out  the  necessity  and  desirability  of  a  serious 
and  systematic  study  of  the  subject.  As  we  have  seen  from  the  table  of  annual 
catches  of  foxes,  for  nineteen  of  the  years  of  Kussian  control  the  average  number  of 
skins  was  1,800  a  year.  This  number,  at  the  rate  which  the  lessees  now  pay  the 
natives  for  fox  skins,  would  yield  a  sum  of  $9,000  annually,  which  is  no  insignificant 
matter  to  the  Government  in  providing  for  the  natives.  It  is  to  be  supposed  also 
that  with  proper  management  and  care  the  output  of  the  herd  might  be  made  still 
{greater  than  it  has  ever  been  in  the  past. 

We  have  had  occasion  to  recommend  that  the  fur-seal  herd  be  placed  in  charge 
of  a  trained  and  capable  naturalist,  in  order  that  its  needs  and  possibilities  may 
become  the  object  of  systematic  study  and  care.  The  problems  connected  with  the 
blae-fox  herd  demand  equally  such  attention  and  furnish  an  additional  field  for 
stady. 
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Uy  FREitERit^K  W,  Tkuk. 


The  8iiec'ie8  of  tt^rri^strial  maiiitiials  of  i\m  Pribilof  TglandH  are  »o  few  in  number 
,  tln^y  can  scarcely  l»e  said  to  cftiistitote  a  laiiiia.  We  find  only  a  shrew,  a 
ming,  aod  a  fox.  The  first  two  are  closely  allied  to  8|>eci©8  on  the  Ainerican 
uland,  and  the  fox  is  supposed  to  bu  a  late  introdiietion.  The  islaiidg  are  eoni- 
>d  almost  excbLsively  of  voli-aiiie  miiterials,  biit  certain  fossil  remaiiis  have  been 
Id  on  8t,  Panl  which  are  believed  by  some  to  itidicata  that  their  origin  was  not 
rely  voleaide.  I  however  that  may  be,  if  the  present  nianiraals  wave  derived  from 
»cexisting  fiinua  we  might  properly  expect  them  to  dilTer  more  than  they  do  from 
mainland  forms.  That  they  are  very  closely  related  wonld  seem  Ut  indicate  that 
f  are  late  arrivals  from  tht*  mainland.  The  fox,  us  already  stated,  is  believed  to 
.ertainly  such,  and  the  same  is  probably  true  of  the  lemming  and  shrew. 

It  is  a  singnlar  fat^t,  liowever,  that  the  lemming  is  confined  to  St.  George  Island 

the  shrew  t^j  St.  l*aul. 

The  pinniped  caroivora — the  fur  seal,  sea  lion,  and  walrns  (now  extirpated) — are 

peculiar  t^>  the  iBlands^  and  no  cetacean  is  known  to  fre4|uent  their  fihores 
aively. 


hmvely. 


PRIBILOF  SHREW. 


ScTi!^  priliil&ftm&iit  Mtirriani. 


wj pribilof ensittj  Morrimii|  North  Aifji^iicaii  Faimu,  IC,  DuL^eiiiber  31,  IH95,  p.  87. 

This  beautiful  little  shrew  is  remlily  recognizable  by  its  i>eculiar  coloration,  being 
ftyisb  sieuna  brawn  on  the  baek  and  abruptly  whitish  on  the  sides  and  belly.  The 
lite  of  the  sides  is  tinged  with  bulT,  while  that  of  the  niider  surfjice  is  pnrerj  The 
in,  throat,  and  feet  are  wiiite  an*i  the  tail  is  blcoloredj  brown  above  and  white 

Dr.  Merriam  gives  the  following  average  dimensions  of  five  individuals:  Total 
ptb,  4.13  inches  (10i5"'"');  tail  vertebne,  1.50  inches  (34,5'"^") j  hind  foot,  0.5:i   inch 

The  Pribilof  shrew,  so  far  as  known,  occurs  only  on  8t,  Paul  Island.  Mr,  Wil- 
I  Palmer  reported  in  1890  that  the  natives  considered  it  very  abntjdant  on  the 


I* There  in  another  American  ihrew,  3orm  Hohardtoni,  whiob  Is  fthnrply  tricolored,  but  tliis  in  a 
rith  thf'  under  part«  duaky  and  wsiBbod  into  nhc^Ktiinl;. 
WUliam  Palmer  a  meaauremefita  of  seven  tiilulta  give  3.7  inches  bm  the  avamge  total  length* 

345 


346 


THR    FUR   BKAL8   OP   THE    PRIBILOF    ISLAJ 


north  Hhere*     fie  ohtiiined  in*  Ichh  Ihaii  sixt^^eii  siiecimeiis,  including  botli  iu\n\U  airi 
young.     I>F.  Merriam  h1«o  obtainml  spucimeiiH  in  LSOl,     Mr.  I*rLmtijs8  aud  inyst'lfi^ul 
out  traim  for  it  many  times,  in  1805,  but  eitlier  for  want  of  proper  liai  tor  for  scjiueotb 
ri»iis(m  did  not  capture  any.     l>y  impressing  tli6  native  boys  into  our  service,  liuweva 
we  obtained  at>oetmenuS.     Tliei>c  wore  caught  at  tlio  East  Landing  salt  house  iieart 
village  of  St  Paul 

1  fouml  two  dead  shrews  on  tlie  low  ground  at  the  west  end  of  village  liilL  ami  kU 
one  was  picked  up  alive  on  one  of  the  hills  north  of  the  viUage  (hiring  a  neal  drill 
from  Lukaniti  hauling  ground.  The  natives  report  that  they  are  often  ueeti  iti  I 
water,  and  their  traeks  are  to  be  found  on  the  muddy  siioren  of  the  village  powl. 

The  shrew  feeds  on  the  seal  carcatises  ami  such  iiisects  as  are  obtainable*   f*lil 
seen  l>y  Mn  Palmer  in  1890  was  feeding  on  whale  blubber. 

The  young  are  Tioticeably  duller  in  cohir  that!  the  adults,  and  the  eohir  «f  bw 
merges  much  more  gradually  into  that  of  the  belly.  The  feet  and  tiiil  aremorwkii] 
and  the  hairs  at  the  end  of  the  tail  form  a  long  |»encih 

A  male  taken  June  1*2,  1890,  is  molting.  Two  males  taken  August  i:i,  \^t 
also  in  this  cx>ndition,  though  it  seems  some\\hat  early  fi^r  them  to  take  on  the  winti 
coat,  if  such  it  is,     A  female  taken  August  14,  1895,  also  shows  traces  of  the  nvoit. 

Ib  the  skeleton  the  vertebne  formula  is  as  follows:  c.  7,  d.  13. 1. 6.  s.  5.  ca^ll=4 


PRIBILOF    LEMMING, 
LetHfHHs  ni^Hpea  (Trao). 
JIfyddet  niffHjtes,  True,  Proe.  IL  S,  NaL  Mhb.,  17,  No.  9m.    Advance  slMiefc  April  26,  1894. 

The  occurrence  of  a  lemnnng  mouse  on  St.  George  was  reporte«l  by  KlJiott  in  1875' 
and  also  188li*  from  notes  ma^le  between  1872  ami  1876.  He  ideQtitie<I  itwithtbe 
Asiatic  species,  Lemmtis  ohnms.  Later,  Mr.  Charles  11.  Townsend  collect-*^!  t* 
specimens  for  the  National  Museum,  and  tinding  it  apjiarently  distinct  from  -in] 
described  species,  1  gave  a  diagnosis  of  it  in  1894,  under  the  name  of  X,  ni^ripei. 

The  following  is  a  repetition  of  the  original  diagnosis: 

LEMMUS    NIGRIPE8   (True). 

Upper  surfaoos  imarly  uniform  cinnamtrngray,  without  bandw  or  Mpatts.    SideA,  inolnding 
part  of  the  cb««kis  and  iierk,  rlear  tawny  brown.     Ifiuler  i*urfac:«H  paler  tjiwny,  which  tiut  is  gradntl 
niergerl  intu  th©  wtrori^er  wolot  of  the  sidt'S.    No8«  black.     Foro  ien^i  black  Jtbovo,  taWDj  b<Iuw.  l\ 
feet  black  both  abmc  and  below.     Tail  bict»biriMl,  black  above,  pabj  tawny  below. 

IHrntmsioHM  (from  dry  skin;  type). — Head    and  body  130™''*;    tail  vertebrae,    13"™;  hiwi  f" 
(without,  daw),  17.5""". 

Jj^jje.— No.  59152,  U,8.N.M*^infll6,  St  Goorga  Island,  Alaska.    Collected  by  CharlM  H.  TowniM^ 
Angust  18, 189(f). 

The  only  specimens  of  thia  lemming  I  have  seen  are  Ixom  St.  George,  and 
in  1875  states  that  it  ^van  restricted  to  that  inland.     !>r.  Merriam  also,  in  bis  enui 
tioDi>f  the  maoimalHof  the  Pribilofs,  citoK  it  as  a  Hpedes  found  ''only  on  SUGeoi 
Mr.  Palmer's  nianuseript  record  of  1890,  however^  contains  the  note  **iioii©  seen 
St.  Paul,  though  a  few  have  been  introduced,'^    In  18D6  I  saw  at  Northeast  Pointy  8L 


KIM 

nimffl 
Borg^ 


'  Report  upon  the  Condition  of  AtJ'aini  in  Alaska,  1875,  p.  72. 

»  Monogr.  Seal  Islands  of  Alaska,  Special  liidletiu  U.  8,  Fisb  Com.  17d,  1882,  p,  135, 

>  g««  Abstract  in  Science,  new  aeriea^  I^  p,  6118,  June  21, 18S5* 
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anl,  what  appeared  to  be  the  droppings  of  this  mouse,  but  as  the  circumstances 
Brmitted  only  a  hasty  inspection  of  them,  I  may  have  been  mistaken.    It  may  be 
mted  positively  that  no  specimens  of  the  lemming  are  known  A*om  St.  Paul,  and  if 
le  animal  occurs  there  at  all  the  fact  remains  to  be  demonstrated. 
Mr.  Elliott  wrote  as  follows  in  1875: 

Aside  from  si>al  life  on  the  I'ribilof  Islands,  there  are  nu  indigeuoas  mammalia,  with  the  exception 
f  bine  and  white  foxes  and  tbe  lemming  {Myodea  ohenais),*  which  latter  is  restricted,  singnlarly 
DOQgh,  to  the  island  of  St.  George,  where  it  is  exceedingly  abniidant.  Its  burrows  and  paths  under 
odftmong  the  grandy  hummocks  and  mosey  flats  literally  checker  every  square  rod  of  land  there 
orered  with  this  vegetation;  and  although  St.  Paul  Island  lies  but  29  miles  to  the  northwest,  not  a 
ingle  one  of  these  active  cnrions  little  animals  is  found  there.^ 

Mr.  Palmer  reported  that  though  formerly  abundant,  they  had  become  scarce  in 
1890.  My  own  observation  in  1895  led  me  to  the  same  conclusion  as  regards  the  north 
dde.  In  the  lichen -covered  fields  between  the  village  and  Staraya  Artel  their  run- 
rays  were  enormously  abundant,  but  they  were  very  largely  deserted.  Mr.  Prentiss 
abored  faithfully  during  a  sojourn  often  days  on  the  island  to  obtain  a  series  of  spec- 
meDs,  but  only  secured  four.  He  reported,  however,  that  on  the  south  side  of  the 
gland,  in  the  vicinity  of  Zapadni  rookery  there  were  numerous  fresh  runways,  and 
It  one  point  he  saw  two  lemmings  running  through  them. 

In  1896  and  1897  the  scarcity  of  lemmings  was  very  noticeable,  but  one  specimen 
)eiDg  seen  and  none  taken.  This  scarcity  is  attributable  to  the  foxes,  which  are 
ibundant  and  devour  the  lemmings  whenever  possible. 

The  condition  of  knowledge  regarding  the  American  lemmings  of  the  present 
^enas  is  not  at  all  satisfactory.  Richardson  described  two  species  from  Arctic  British 
A.raerica,  under  the  names  of  helvolun^  and  trimucronatusJ^  Middendorf  considered 
l;hein  both  identical  with  M.  ohensis  Brandt,  in  which  opinion  he  was  followed  by 
Doue8.* 

From  the  scanty  material  at  command,  it  would  appear  that  the  American  lem- 
mings are  certainly  distinct  from  the  Asiatic  ohensis^  and  that  there  are  two  species 
besides  the  Pribilof  form.  Whether  Eichardson's  two  species  are  really  distinct  from 
Bach  other,  and  whether  either  are  represented  in  the  National  Museum  collection  can 
not  be  definitely  deterinined  at  present.  A  form  from  the  Arctic  coast  and  from  the 
Doath  of  the  Porcupine  liiver,  which  appears  to  represent  trimucronatu^j  is  close  to 
the  Pribilof  species,  differing  only,  so  far  as  can  be  determined,  by  its  smaller  size  and 
brownish  rather  than  black  feet.  The  island  form  may  thus  prove  to  be  at  most  only 
)  sabspecies  of  one  of  the  mainland  species.^ 

>  The  shrew  was  not  then  known  to  exist  there. 
« Report,  1875,  pp.  72, 73. 
'Fauna  Koreali  Amer.  1,  1829,  p.  128. 

<  Parry's  Second  Voyage,  Appendix,  1825,  p.  309;  1.  o.,  p.  130. 
»  Cones  and  Allen,  N.  A.  Rodentia,  1877,  p.  240. 

<<Wafrner  also  described  an  American  species  under  the  name  of  Myodes  albogularU.  (See 
hreber's  Saugeth.,  Suppl.,  3,  1843,  p.  602.) 
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HOUSE   MOUSE. 


Mug  tnH»o*ilutt  LinDoeitfi, 


The  house  iiionso  is  extroiiiely  abuinlaiit  abont  the  village  of  St.  Paul  aocl  \\m 
been  noted  by  various  observers  also  on  8t.  George,  tlioiigh  I  did  not  observe  it 

myself.     As  Hoon  as  thi?  niitives  on  8t.  Paul  learned  that  I  wanted  8peeimt*iis  tiny 
brought  them  in  abuuthinct^^  but  not  always  in  a  condition  to  be  presrrved.    The  mon^ 
18  a  great  pest  in  the  houses.     A  eokmy  of  them  invaded  our  laboratory,  whirl 
established  in  one  of  the  houses  )>uilt  for  the  use  of  the  natives,  and  before  wt^  >hiuj 
aware  of  it  took  np  headtpiarters,  with  diHa»tron8  results,  in  a  box  of  birds  wbicli  Mfi 
Prentiss  had  taken  great  pains  to  e^illeet, 

I  am  not  aware  that  any  reeord  luis  be^'U  matie  of  the  datt*.  t»f  introduetiuti  of  tlM! 
mouse  into  the    islands.     Veiiiaminof  In  1840  inehules  uu'ce  among  the  aniinaU  nf 
the  islands,  iiiid  presnuuddy  has  referenee  to  the  present  speeies,     Ae^xirdiiig  t<»lii| 
ai^count  it  was  introduced  into  the  Aleutian  Islands  by  the  Hnssians.    Mr,  Klliotl 
includes  it  among  the  species  obBcrved  by  him  between  1872  and  1870,  but  as  it  wa 
then  eonunon  in   the  villages  it  must  have  arrived  sit  a  eoiisiderable  earlier  ihite.   In" 
his  report  on  Alsiskn,  publislie*!  in  1875,  Mr.  Hlliott,  referring  to  the  Pribiluf  Islaijiis,^ 
remarks:  "The  islands  are  as  yet  fre*  from  rats,  but  mice  liave  l^eeii  brought  hnrgi 
in  sliips^  rargoes  vnid  are  a  great  |>est  in  the  winter/- ^ 

I  saw  nothing  of  rats  while  on   the  islands  in  181>5,  but  observe  that  Mr.  PiiIb 
has  noted  that  they  arrive  oecasioniUly  in  ships,  but  do  not  breed.    Veniaminof  «ldt< 
that  the  rat  was  introdneed  into  Uiialaska  in  1828  by  the  ship  Finland  and  iuc 
rapidly. 

ARCTIC   FOX  (WHITE    FOX  AND    BLUE    FOX). 

Next  to  the  fur  seat  and  the  sea  lion  the  fox  is  the  nmst  interesting  iiijimriiul  ofj 
the  Pribilof  Islands.     One  is  not  long  on  the  islands  before  making  his  atM)uaint; 
and  his  maneuvers  area  continual  souree  of  interest.     Now  he  will  be  seen  tn 
along  in  the  distance,  turning  neither  to  the  right  hand  nor  the  left,  and  jigaiii  lievvll 
si>ring  up  almost  from  under  one's  feet,  giving  utteranee  to  his   high-pitcheil  ut 
quendtnis  bark.     Tliere  is  something  uncanny  in   the  ilogged  persist rnre  wrtb  wbiiAj 
be  follows  one's  footsteps,  falling  back  and  harking  if  one  faces  about  and  druffiug 
luuir  again  the  instant  one  proeeed.s.     I  took  pains  oii  one  occasion,  when  a  Un  h* 
been  following  nw  for  some  distance,  to  asrertain  whether  these  little  footpiwUrc 
be  readily  frightened  away*     I  commenced  by  throwing  large  stoiu^^  in  the  dim!tiQt 
of  the  animal,  thiuldng  to  alarm  it,  but  it  merely  drew  aside  to  let  the  misailejs  ps 
and  C4»u tinned  to  bark  at  intervals,  a.^;  before.     Finally  I  aimed  some  rather  suhilier 
stones  directly  at  the  fox,  one  of  which  struck  it  forcibly  on  the  forehead,    T  - 
merely  drew  back  a  little  ami  barked  deliance,  so  I  desisted,  fearing  that  I  nngti 
the  animal,  which  1  hiul  no  wish  t(»  do.     As  I  proceeded  the  fox  drew  near  again  iiuil 
followed  me  to  the  b<»undary  of  his  domain,  for  each  fox,  like  his  tieighlw^r  the  IniU 
seal,  seemed  to  have  a  delinite  territory  which  he  regards  as  his  own  and  uimn  wludi 
he  resented  intrusion. 


I  Ri'port  upiHi  tbu  Condittoti  of  AflTtiira  in  Ahuikft^  1875,  j».  7S, 
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On  the  hillsiil^  to  the  west  of  the  Lagoon  and  over  toward  Lakuntn  I  frequently 
lard  the  liarsli  bark  of  tlic  fox  i^roceednig  from  among  tlio  pile.s  of  rock,  atnl  here 
id  Lherti  the  little  l>rown  hea*!  of  ii  eub  would  appear  at  the  month  of  a  burrow. 
U  about  these  bnrrowa  were  scattered  fragments  of  sea  bird^-  bone^,  of  skulls  and 
0bs  of  fur'Se4il  i>npa,  and  other  similar  relics  of  repasts.  Once  I  observed  a  fox 
otting  alon^  toward  its  burrow  wRli  a  fresh  fur-seal  placenta  in  its  mouth,  and  foxes 
By  iie  fi*eriuently  st^en  on  the  outskirts  of  the  rookeries  hunting  for  placentas. 

l>urin^^  tlie  summer  all  these  artieles,  as  well  as  birds'  eggs,  ai'e  eaten  by  the  foxes, 
It  in  winter  they  lead  a  somewhat  precarious  existence  and  subsist  largely  on  sea 
ti^hins  {iStroHffylovenfrofuH  (Jrnbaehk'nsis}^  whiiih  they  obtain  at  low  water.  During 
le  fall  of  IHlWi  the  foxes  devoured  all  the  seal  pups  whi<*h  had  perislied  of  starvati<m 
ftuswl  hy  pelagic  sealing. 

Tln^  fields  all  over  tlie  islands  are  traversed  by  fox  trails,  and  iiuiny  lead  up  and 
Owu  aernss  the  fa4^:eof  the  precipitous  clilfs  tljat  bound  the  islands  at  ditterent  points. 

All  the  Ibxes  1  saw  on  St,  Paul  were  of  the  brown  or  so-called  *M>hie"  variety, 
f  the  whole  number  of  about  300  taken  on  tliat  islaiul  in  any  one;  y**ar  not  more  than 
dozen  are  white.  Mr.  Palmer  reported  in  tS9()  that  of  SCMJ  or  l^UOO  taken  on  St. 
eor^e  annually  not  more  tlian  30  or  35  were  white. 

The  fox  is  slow  in  <^hanging  the  winter  coat  and  presents  a  ragge<l  appearance 
n>uj?hout  June,  though  retaining  some  patches  here  and  there  t»f  the  Uuig  winter 
r.  The  t^il  remains  nnchanged  after  the  molt  is  completed  on  the  body,  and  by  its 
lied  rolor  and  the  density  of  the  fur  presents  a  eurions  appearance. 

The  largest  l>lne  fox  obtained  by  Mr.  Pabner  in  PSOO  had  a   total   huigth   of  rM^ 
4ch«s.    This  was  a  female.     Two  adult  males  nu5asure4l  30  iuehes  ami  34j|  inches, 
taMctively. 
^^r.  »L  li*  Crowley,  special  agent  of  the  Tre^isury,  reported  in  1895  as  follows  r 

'Hie  ]*iuit  winter  [1894-yri)  wiui  un  u  x  cept  ion  till  y  long  and  Hevereoue  tU  this  setil  islanidH,     There 
oremiow  full  than  usunl  and  the  jco  reuuoni'd  HttacUod  to  tlir  uhoreH  iiiiit!li  later  tliihu  t-oraumn. 
•Qlt  was  that  fond    for  blue  foxos  bvc-aiue  vi^ry  ^csiri  ©  iiiid  many   of  them  slarvtul   to  death. 
nt  Ziebach  on  St,  George  Inland  bought  food  in  mich  tiufiiniticft  us  hv  could  procure  aiol 
»xe«  iLat  ciiiiie  to  the  vilhige  in  search  of  fnod,  and  in  thin  ni:innei  averted   tbe  death  of 
nj  that  won  hi  hikve  otherwiae  perished.     No  foiLes  were  trapped  on  the  iahLudM  during  the  pjist 
>inti!r.« 

VeiuainiiK)f  in  1H40  eommeiited  tis  follows  ni>oii  the  foxes  on  the  Pribilof  I^laiidK: 

Bhiu  foxe«  are  rontiui-tl  to  the  Prihilof  LshmdH,  on  St.  (ieor^e  e.speeiiilly,  where  they  itnunally 
Iniattont  1,5(10.  It  i«  .naid  thrtt  when  these  islandM  were  iirst  diweovered  there  wa.^  naught  hut  bine 
|bftft  tliere  of  moat  exeenent  ((UJiUty  j  but  a  few  winters  afterwardpi  eitnie  white  foxes,  vvbieh  breed 
lety  rapidly,  and  in  a  great  me^i^sure  spoiled  the  fnr;  that  now  the  fur  which  once  was  called  bine  ih 
illed  Binoky.^' 

Of  late  ye>ar8  souie  oftbrt  lni«  been  made  to  attract  the  foxes  to  the  village  by 
lacing  out  food  for  tbeni,  and  the  white  ones  have  been  shot. 

In  18%  and  1807  Mr,  Judge^  the  Treasury  agent^  had  the  bodies  of  seals  salted 
ortler  Ui  feed  tlie  foxes  during  the  winter,  and  in  IHllT,  owing  to  the  scarcity  of  seals 
i  St,  George,  it  was  necessary  tt>  bring  bodies  from  8t.  FauL 

'  iienate  Doc.  137,  Pt.  I,  Fifty-fourth  Uougros»j  ilrut  Hesaion,  1^*96,  pp*  31,32^ 
*  Coodition  of  Aft'airs  in  Aloaka,  p.  25S. 
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PUR  8BAL. 
Oslbfflrfo  WTiiiia  (Linaaeiit)* 

A»  the  nataial  Usfeofy  of  the  ftir  aeal  ftrau  thabMiaofdiaeQMimiinttkvM 
rqpcHrfey  and  is  ftarthermore  q^cMd  avet  the  pages  of  nmnberlMHi  oflierrepQctibeniii 
on  the  fbr-aeal  qnattimi)  I  •haU  refroiii  fhmi  My  attempt  to  wiinmariaa  tt  liem  It 
onewliolias  seen  the  peat  aeal  beidawill  hesitate  to  leekoa  tbem  anoocttedM 
wonders  of  the  world,  aod  these  is  no  natoralist  who  woald  not  t^ 
foraj<mmqrhalf  aitmnd  the  earth  by  the  sight  of  theoit  were  it  bat  inraftwAi|&  ^ 
Nowhere  etsOi  I  presmne,  is  an  eqnal  body  of  large  wild  aninlals  to  be  fbend  wlkk 
ean  be  observed  at  close  range  in  thdr  natnral  snrroondings  ftom  daytn^anl 
week  to  week  without  danger  to  the  obsenrer  or  fear  in  the  observed. 

BTBLLBR'S   8BA.   UON. 

I  had  bnt  a  few  opportnnities  of  observing  the  sea  lion  at  olose  raagewUkssttt : 
PriUlof  Islands  in  1805,  and  can  add  little,  therefore,  to  Mr.  WOoWm  sUboa* 
desinriptimi  of  its  natural  history,  published  in  1882.' 

The  great  northern  sea  lion  is  an  animal  more  grotesque  and  ftilly  as  iateratt« 
as  the  ftir  seal,  but  its  reduced  numbers  at  the  piesentdayand  the  genersl inaooeai-  ! 
bility  of  its  stations  render  detaUed  observation  of  the  species  more  dilBeuIt 

On  St  Paul  the  main  statfon  is  at  Ncniiheast  Point,  and  on  St.  George  at  TiMii 
P(rint  and  the  Bast  rookery.  In  1885  a  few  resorted  to  Govbatoh  Bay,  Eltovirookei;}  \ 
and  other  points  on  St.  Paul  Island,  lying  on  the  rooks  at  the  watorfs  edge.  Thcf 
i^q^eared  to  be  females.  Thqr  were  very  conspicuous  among  the  black  basaltic  rods  I 
and  the  dark  Air  seals  ou  account  of  their  light  color,  which  on  sunny  days  i^petfri 
white  by  contrast. 

At  the  East  rookery,  St.  George  Islaud,  the  old  bulls  and  harems  mingled  at  the 
water's  edge  with  the  fur  seals,  but  neither  gave  the  slightest  heed  to  the  other,  the    I 
bull  sea  lions  dozing  contentedly  on  the  beach,  while  the  fur  seals  passed  to  and  fro,    1 
seeking  the  water  or  returning  to  the  rookery.    Many  of  the  bull  sea  lions  at  tbiB 
point  take  up  their  stations  near  the  shore  in  the  shallow  water,  which  covers  them 
to  the  shoulders.    Viewed  from  the  neighboring  heights,  they  presented  the  appear- 
ance of  so  many  casks  half  covered  by  the  waves. 

I  surprised  the  group  at  Northeast  Point,  St.  Paul  Island,  at  quite  near  quarters, 
and  succeeded  in  photographing  them  with  a  snap-shot  camera,  but  the  femalsft 
quickly  scented  danger  and  plunged  into  the  waves  with  a  great  splash,  followed  by 
the  bulls. 

The  movements  of  the  bulls  on  land  are  awkward  and  labored  to  an  extreme 
degree.  Their  great  weight,  though  easily  sustained  in  the  water,  oppresses  them 
when  on  land  and  renders  them  almost  helpless.  Mr.  Elliott  affirms  that  they  can  be 
driven  but  2  miles  in  twenty-four  hours. 

Fifty  large  males  were  killed  in  June,  1890,  by  the  natives,  and  the  skins  of  six  of 
the  largest  were  measured  by  Mr.  Palmer,  with  the  following  results,  the  measure- 


^U.  S.  Fish  Com.  Special  Bull.  176,  1882,  A  Monograph  of  the  Seal  Islands  of  Alaska,  pp.  84>82. 
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BOWHBAD   WHALE. 

Halama  mysticetus  LiniiaeiiB. 

Bones  of  the  bowhead  are  numerous  about  the  islands,  particularly  at  Northeut 
Point.  I  made  the  following:  measurements  of  a  right  mandible  on  the  beach  noitk 
of  Lukanunon : 

Ft.  In. 

Total  lenjrtb  (straight) 18  8 

LADgth  along  oiitor  carve 20  4 

Greatest  depth  of  the  proximal  end 2  0 

Depth  at  the  middle  of  length 1  3 

Depth  1  foot  from  distal  end 1  \ 

Diam«*ter  of  incisive  foramen,  7  by  5  inches. 

The  left  mandible,  preHumably  of  the  same  individual^  lay  nesir  by,  hut  wasmndi 
weathered. 

In  the  right  mandible  the  internal  groove  started  from  the  lower  margin  of  the 
incisive  foramen  as  a  shallow  trough,  about  1  inch  broad,  and  curved  down  toward  the  ^ 
lower  margin  of  the  jaw,  becoming  a  narrow  line  inclosing  a  narrow  channel  fbllf  1 
inch  deep.  It  ran  along  close  to  the  lower  margin  for  three- fourths  the  length  of  the 
jaw  and  then  forked,  and,  becoming  more  and  more  shallow,  was  finally  lost  The 
coronoid  proi'^ess  was  represented  only  by  a  faint  swelling  of  the  margin. 

The  bones  on  the  beaches  are  from  desul  whales  which  wash  up  from  time  to  tine 
in  winter. 

One  stranded  on  St.  George  in  1889,  and  al)out  1,500  iMmnds  of  whalebone,  acooid- 
ing  to  Mr.  Palmer,  were  obtained  from  it  by  the  natives,  who  received  $1  apoimd 
from  the  company.  Another  came  ashore  the  same  year  near  East  Landing,  od 
St.  Paul.  The  mass  of  cervical  vertebne  and  a  number  of  ribs  were  still  there  ift 
1895.  I  also  found  a  portion  of  a  skull  imbedded  in  Zoltoi  Sands,  which  may  hftve 
been  of  the  same  individual. 

LARGE  FINBACK  WHALE. 

lialanoptera  relifera  (('opo). 

The  hind  part  of  a  skull  of  a  lar^re  finback,  which  may  be  this  species,  was  found 
by  Mr.  Prentiss  and  myself  on  the  shore  of  the  lagoon  in  1895.     The  great4>st  brt^adth 
svcross  the  temporals  was  (>..'i5  feet.     The  heijifht  of  the  occipitjil  from  the  upiHir  niarpn    \ 
of  the  foramen  magnum  to  the  nasiils  was  3.15  feet. 

1  saw  nothing  of  these  whales  about  the  Pribilof  Islands  in  the  summer  of  18^5, 
but  when  returning  homeward  observed  them  in  large  numbers  on  September  3  along 
the  south  coast  of  Kadiak.    Mr.  Palmer  remarked  in  1890:  "Not  common  about  the 
islands  in  summer,  but  a  number  were  seen  after  leaving  St.  George  for  the  south  on 
August  11.     A  dead  one  was  stripped  of  its  ^  lume '  on  St.  Paul  last  winter.'^ 

DAVIDSON'S  LESSER  RORQUAL. 

liaUvnopttra  davidsoni  Scaiiuiion. 

The  bones  of  a  small  finback  belonging  without  doubt  to  this  species^  were  found 
at  Kocky  Point,  St.  Paul.  There  were  27  in  all — the  seventh  cervical,  11  dorsjUa,  and 
15  lumbars  and  caudals. 


•If  distinct  from  the  li.  aruto-rostnitti  of  tlu«  Atlantic,  which  Van  Henedeu  denied. 
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KILLER  WHALE. 


fhva  tjltulUitor  i  f  ) 

Tlie  »kiill  of  a  killer  wua  brou*?lit  liom  St.  Paul  Island  ni  1SU5  by  .Mr  Cbarle.s  H. 
rnscsud,  ubUihied  trom  a  specimen  which  came  aaUore  to  the  south  of  Ilittebiusous 
I  Many  iioniiual  species  of  killers  have  been  estaljlished,  bat  it  han  not  yet  been 
nonBtrated  whether  there  are  really  several  or  only  one, 

1  8aw  two  killers  ou  one  occasion  <juite  elose  inshore  at  St.  Taul  in  1805.  In  1890 
LPalniet'  wrote:  '^A  few  seen  abont  the  i elands  in  May  and  early  in  summer.    They 

E'  I  Aiigu«t.  We  saw  quite  a  ii umber  on  August  12  between  St.  George  and 
a." 
t  of  the  natives  have  seen  killers  ehasiuj^  sea  Hons,  and  have  seen  both  sea 
18  and  killers  strand  on  the  rocky  shore.  The  majority  of  the  killers  seen  had  a 
[6  whitish  bloteh  on  eaeh  side  of  the  baek,  immediately  beliind  the  dorsal.  In  no 
was  this  bloteh  pure  whitej  though  the  center  and  upper  part  of  it  was  always 
Iter  than  the  sides.     The  tip  td*  the  dorsiil  in  no  ease  turned  over, 

HARBOR  PORPOISE. 
I'hocttna  cammunitt  hiimou. 

A  tew  btmes  of  a  small  porpoise,  apparently  of  this  species,  were  picked  up  at 

Paul  Jtine  3,  ISJJO^  and  tw^o  small  seliools  were  seen  fin  the  harbor  at  Unahiska 
r  20  and  21,  the  same  year.  A  speeimen  of  this  species  was  obtaimMl  by  Mr, 
irles  O.  Tow*nsend  at  Caidains  Harbor,  Unahiska,  August  17,  180o. 

The  range  of  several  other  eetaeeans,  as  given  by  Scamnjon,  would  iiu^lude  the 
nlof  Islands.    These  are  the  Uahfornia  gray  whale,  UhachianectvH  giauvm^  the 

pbaek,  Mi'tjtqdrra  reraabUiH^  the  right  wliale,  liaUrna  sieboldii  ( !),  and  the  right 
le  iKir|K>ise,  Tnrtsio  horrnUa.  As  regards  the  humpbiiek,  Seammon  remarks: 
ie  la^t  seen  of  them  in  high  latitudes  by  whah*meti  is  on  their  return  from  the 
jtic  (K^ean,  w^hen  they  are  found  in  the  vicinity  of  St  Paul  Islaml,  Bering  Sea,  in 

nionlh  of  Ot^tober^  and  these  are  usually  very  large*'' ^  Elliott  also  cites  the 
uipbaek  as  occurring  al>ont  the  Pribilof  Islands,  but  says  there  are  ^*  a  liew  ouly."'^ 

E^PKCIKS   EXTEllMINATKD. 

JSea  Oiier, — Sea  otters  oecurred  in  great  numbers  on  the  Pribilnf  Islands  at  the 
&of  their  discovery,  but  were  soon  extirpated.  Elliott  states  that  they  were  all 
in  eight  or  nine*  years.  I  not^,  however,  that  Yeniaminoti'  reijorted  them  as 
iroe  generally  in  1811,  and  in  the  next  thirty  years  extinct," 
In  the  rei>ort  of  Treasury  Agent  Mclntyre  in  1875  an  licxount  is  given  of  the 
earanee  of  the  schooner  Vyfjnvt  od"  St.  (leorge  in  September,  1S74,  wmX  the  captain 
B|iort^*l  as  claiming  ^^that  he  was  ItHiking  for  a  kelp  patch  to  the  west  of  the 
id^  where  be  expected  to  find  otttu-  in  abundance." '  How  much  relianiie  i^au  be 
^  ati  such  an  intimation  is  uncertain. 


bfibTtno  Matuiiialia)  1874,  p.  68. 
If*  iDograph  of  tbe  Seal  lalauds^  18H2,  p«  l!f5, 
loa.1  fi^berioM  of  Aluj}ksi,  Houhu  Dou.  Ni>.  S.'i  Forty-foarth  Congre»(ir  tlrst  tm^^ioHf  1876^  p.  134. 
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Nothing  was  seen  of  sea  otters  in  1890  by  Mr.  Palmer.  In  1892  Mr.  Townsoid 
picked  up  a  skull  from  the  beach  at  St.  Paul,  and  this  is  now  in  the  National  MasemL 
There  is  also  another  skull  in  the  Museum  from  the  Pribilofs,  without  detiDite  reooti 
In  1896  Mr.  Lucas  learned  that  a  sea  otter  had  been  found  on  the  beach  near  Boeky 
Point,  St.  Paul,  in  the  spring  of  that  year. 

Walru8. — Walrus  formerly  occurred  on  the  Pribilof  Islands,  and  in  large  nambtfi 
at  first,  if  we  may  believe  the  Russian  agent,  Sarytschew  (quoted  by  Elliott  aid 
Allen),  who  stated  that  they  ^^  formerly  resorted  in  summer  in  large  numbers  to  St 
Paul  and  St.  Oeorge  islands,  where  28,000  pounds  of  their  teeth  were  obtained  Id  a 
single  year." '  lie  reports,  however,  that  they  were  all  gone  from  these  islands  ii 
1805. 

Yeniamiuof  in  1840  includes  '^a  few  walrus"  among  the  animals  belonging  to  tke 
Pribilof  Islands.  These  were  presumably  on  Walrus  Island,  where  they  still  occamd 
as  late  as  1890.  In  that  year  Mr.  William  Palmer  went  to  Walrus  Island  in  thehopi 
of  getting  specimens  for  the  National  Museum.  lie  saw  eight  then,  but  obtained  noM^ 
and  they  were  reported  all  killed  the  following  season. 

During  my  sojourn  on  St.  Paul  in  1895  I  noted  that  the  bones  were  very  abut- 
dant,  especially  at  Northeast  Point,  and  in  1890  Mr.  Palmer  found  the  natives  ^^fSPH 
in  the  low  sand  blufi*  near  Webster  House,  as  opportunity  occurred,  for  the  sake  d 
the  tusks,  which  they  sold  to  the  company  for  about  20  cents  per  pound.  I  dif 
about  there  a  good  deal  myself  in  1895,  but  found  no  skulls  with  tusks. 

I  saw  a  pair  of  tusks,  however,  in  the  possession  of  Dr.  Yoss,  which  were  obtaindi 
there,  and  a  few  others  were  procured  in  1897. 

Hed  Fox  and  Polar  Bear. — These  animals  are  said  to  be  occasionally  bronght  t$ 
the  islands  on  the  ice  in  winter.  I  saw  nothing  of  the  red  fox  in  1895,  and  Mr.Palmflr 
rex)orted  in  1890  that  not  more  than  six  or  seven  had  been  taken  in  twenty  years. 


'  AUeu,  J.  A.,  North  American  PinnipecU,  1880,  p.  176. 
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By  WiLUAM  Palmbk. 


CHKCK  LIST  OF  THE  SPECIES. 


3orax  urile. 

36.  Kiasa  tridaotyla  pollioaris. 

•r  americanas. 

37.  Kiasa  brevirostris. 

lyemalia. 

38.  Xema  sabinii. 

CU8  histrionicuH. 

39.  Sterna  paradisufa. 

^  Btelleri. 

40.  GruB  canadensis. 

i  v-nigra. 

41.  Crymophilas  fulioarins. 

arolinonse. 

42.  Phalaropns  lobatus. 

slope. 

43.  Tringa  ptilocnemis. 

>haB. 

44.  Tringa  maculata. 

i^ns  gam1)eli. 

45.  Tringa  dauiacensia. 

knadeiisis  minima. 

4().  Erennetes  pnsillus. 

3anagica. 

47.  Limosa  lapponica  baueri. 

mbianus. 

48.  Totanua  iiavipes. 

k  albatrns. 

49.  Heteructitis  incanus. 

glacialiH  rodgeraii. 

50.  Numenins  hiidsonicus. 

oma  farcata. 

51.  Numenins  borealis. 

imsii. 

52.  Charadrius  dominions  fulvus. 

tica. 

53.  ^gialitis  aemipalmata. 

1  holbwllii. 

54.  Arenaria  intcrpres. 

rrhata. 

55.  IlaliieetuH  leucocepbalus  alascensis. 

a  comiculata. 

56.  Falco  rnaticolus  gyrfalco. 

.'Dchua  psittaciilus. 

57.  Falco  peregrinus  anatum. 

chns  criBtatellus. 

58.  Asio  accipitrinuB. 

chos  pnsillus. 

59.  Nyotea  nyctea. 

iramphus  aiitiquuH. 

60.  Cuculus  canorus  telepbonus. 

Dolamba. 

61.  Morula  migratoria. 

e  califoniica. 

62.  Anthns  pensilvanicns. 

ria  arra. 

6:^.  Anurthnra  alascensis. 

ias  pomarinua. 

(M.  Hirundo  erythrogastra  nnalaschkenaia. 

ias  parasiticus. 

6:'.  Ammodramus  sandwichensis. 

ius  longicandus. 

()6.  Calcarins  lapponicus  alascensis. 

listisagas. 

67.  Passerina  townsendi. 

ucescens. 

(f8.  Acantbis  linaria. 

Tovianas. 

69.  Lencosticte  griseonuoha. 

1  alba. 

INTROD 

UCTION. 

)t  has  been  prepared  partly  from  my  own  experience  and  collections  on  the 
n  May  27  to  August  11, 1890,  and  partly  from  the  published  results  of  the 
r.  Henry  W.  Elliott  in  1872-73  and  187G;  also  from  such  other  matter  as  I 
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have  been  able  to  glean  from  the  literature,  the  collections  in  the  United  SUtM 
National  Museum,  and  from  the  naturalists  who  have  visited  the  group  in  recfitf 
years.  I  have  attempted  to  glTe  a  full  measure  of  credit  in  all  cases,  with  referawi 
to  the  actual  specimens  when  any  are  known  to  exist.  Nearly  all  of  these  I  han 
seen.  The  chapters  on  Migration  and  Distribution  seem  pertinent  to  an  uuderstandiig 
of  the  avifauna  of  these  islands  and  are  offered  as  suggestive  for  future  work  in  te 
region. 

As  to  the  systematic  arrangement,  I  must  confess  my  respousibihty.    I  haw, 
begun  the  list  with  what  api)ears  to  me  the  lowest  and  most  generalized  type-tk 
cormorant.     Not  only  upon  general   physiological   grounds,  but   uikiu  the  paie|j 
morphological  one  of  the  nature  and  development  of  the  feathers  have  I  considend 
this  group  the  lowest  of  the  birds  given  in  the  list.    At  the  other  extreme,  the  highs; 
and  more  si>ecialized,  I  have  placed  the  Fringillido).    Several  reasons  might  b 
advanced  for  this,  but  the  following  may  suffice  here:  As  in  botanical  science  tti 
Spermatophyta  are,  geologically  and  chronologically  speaking,  the  higher  and  noA 
recent,  so  in  birds  the  seed  eaters  and  their  allies  are  necessarily,  in  iiointof  tiM^ 
the  most  recent,  and  as  a  grou])  more  highly  si>ecialized.    In  an  evolutional 
they  have  kept  pace  with  the  general  development  of  the  higher  botanical  groPA 
even  specializing  to  a  very  high  degree  in  their  food-getting  habits.     If  the  ve^ 
of  the  world  had  never  advanced  beyond  a  pteridophytan  stage,  it  is  difBcolt  tl 
imagine  the  development  of  the  Oonirostres;   nevertheless  the  insectivorous  biidl' 
would  have  been  prominent.    The  arrangement  in  such  a  small  list  of  the  intermedirti 
groups  is  not  so  satisfactory.    The  value  of  the  purely  nonfunctional  and  almost 
adaptive  characters  of  the  neossoptiles  *  and  mesoptiles,^  when  they  are  better  knoffl 
and  have  been  comparatively  studied,  may  afford  a  clearer  insight  into  the 
ships  of  genetic  groups  as  well  as  of  the  lowest  members  of  the  various  order& 
taxonomic  values  of  the  neossoptiles  may  be  indicated  as  follows:  In  Phalacrocom 
they  are  almost  entirely  dissociated  exti^rimlly  with  the  mesoptiles.    The  rachis 
tsliort  and  weak,  and  the  rami  connect  with  it  in  an  uneven  manner.     In  the  AnatHtl 
the  rachis  is  strong  and  long,  and  the  connection  with  it  of  the  i^mi  is  rejruhir.    Tb6»j 
neossoptiles  are  (tarried  for  a  time  on  tlie  tips  of  the  new  growing  mesoptiles, either ot  ^ 
the  flight  feathers  by  a  strong  connection  with  the  enlarged  tip  of  the  rachis  of  thi  j 
mesoptile,  or  on  the  bod}*  feathers  on  the  united  tips  of  the  rami  and  weakened  rachis': 
In  all  the  other  groui)s  the  neossoptiles  divide,  have  no  racliis,  and  are  carried  siug^f{ 
on  the  tips  of  the  rami  of  the  growing  niesoptik^     In  the  higher  groups  this  divisiot^ 
into  single  parts  is  usually  prevented  by  a  hand  formed  of  a  persistent  iK)rtionof 
sheath.     (Correlated  with  the  above  are  other  conditions,  such  as  the  condition 
hatching,  the  duration  of  growth  or  nongrowth  either  of  these  feather  structurea 
of  the  basal  portion  of  the  neossoptile,  the  period  and  time  of  further  changes,  etc 

There  is  no  (consistent  practice  concerning  the  use  of  the  comma  between 
specific  i)art  of  a  name  and  the  name  of  the  authority  or  citer.  I  have  used 
comma  only  to  indicate  the  fact  that  the  author  following  is  the  user  and  not 
authority  (n-  original  describer. 

To  Mr.  Robert  liidgway  and  Dr.  C.  W.  llichniond,  curator  and  assistant 
of  the  Department  of  Birds  of  the  National  Museum,  my  thanks  arc  due  for  nuaf^ 
courtesies  in  connection  with  examining  the  si)ecimens  and  literature.      To  Mr.  F.  A. 

I'a-r  121. 
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T  am  untfcr  tleep  i»bli^atioit  for  loaiiy  favors.  To  Mr.  Hcinry  W.  Pllliott  I  tun 
ially  iiitlehttMl  for  loiicli  iissistjiiicej  speriiiu'iis  ainl  notes,  when  on  tlie  islands, 

Kther  with  kind  atteutrons  tlnrhig  exceptioniUly  luifortutiato  circa tuativuee^,  as  woll 

►r  liis  pab!ish**d  notes. 

^Nei'tissarily  this  list  is  incomplete,  us  tlic  wiiiter-occmriiig  birds  have  been  little 

id,  Under  ouL'h  spcH*it\s  will  bo  found  ;i  syn(*nyniyas  far  an  it  rflati^s  to  the  islands 
witk  the  addition  of  the  names  from  several  ^^eneral   works,  sncb  as  tlie  ISird 

llogiies  of  the  British  Mnsenm,  the  American  Ornitlioloijical  Union's  Check  List 

8iJk5,  Coues'  Key  of  180O,  an<l  llidg: way's  Manual  of  18m;. 

THK  TOl«y*nZAriIV    of   the    islands,   OUNITHiiLOainALLY   COKSIDEBEU, 

I  have  sjtnply  cuidined  myself  ti>  an  account  of  the  tf*iK>^rapliy  as  it  intincneea 
^iintmer  distribution  of  tlie  birds. 
The  Pribilof  group  consists  of  fonr  small  islands,  St,  Paul,  Ott^r,  and  Walrus 

Uid  constituting  a  sub^icup,  St.'  <icorg:e  another.  The  subgroups  differ  mark- 
r  ill  appearance  and  size,  and  thouj^h  evidently  of  the  same  vo!<*anic  origin,  being 
ply  rocky  ufdiTts  through  wliicli  v(dcanoes  have  broken,  and  with  a  mrjre  or  less 
iiial  surface  deposit  of  lava  and  volcanic  cinders,  may  be  of  somewhat  ditTerent 
;  and  certain  circunjstances  of  life  distribution  would  seem  to  warrant  the  o[)inion 
I  they  have  never  since  they  were  uplifted  been  united. 

Si»  l*auL — This  is  the  largest  and  most  important.  It  is  1*1  miles  long  frora 
Iheast  Point  t*i  the  Ki»ef  and  about  J)  miles  whle.  The  area  given  by  Mlliott,  who 
i  surveyed  the  group,  is  33  square  udles.  The  character  of  the  sorfiiee  is  rolling, 
h  many  rounded  hills  id"  volcanic  cinders  and  a  fi^w  with  rugged,  weathered  sunl- 
it.   Psnally  a  crater  or  two  is  i'ound  at  or  about  the  centers  of  these  hills  and  are 

II  filled  with  snow  or  water*  About  these  elevations,  which  do  not  exceed  (»00  feet, 
is  are  very  scarce.  Much  of  the  Hat  surface  consists  of  hnge  masses  of  rocks, 
ich  were  once  uplifted  and  broken  and  are  now  almost  completely  covered  with  a 
i8ec4irpet  of  dowering  plants,  mosses,  and  lichens,  mixed  in  indescribable  confnsion. 
some  places  it  is  possil>le  to  descend  between  these  rocks  for  S  or  10  feet  and  even 

lulnnrh  on  the  coarse,  granular  ice  snow  to  be  found  there.    The  cinder  di'brih  from 

'Is  has  covered  a  great  extent  of  these  rocks,  nud  inland  along  the  shores  the 

^..,o^^  sands  from  the  beaches  liavc  alsi>  bad  a  large  share  in  i>roducing  a  llatncss 

Hch  enables  one  to  Journey  almost  entirely  anmnd  the  island  with  some  comfort^ 

Bn  much  of  it  being  accessible  la  teams,     On  the  slopca  and  h^wer  grassy  |d aces 

|R  f^apland   longspur  is  abnmbint;    about  the  tundra  and  small  rocky  cliffs  and 

jinres  the  Pribilof  snowHake  is  to  be  found,  while  practically  all  over  the  tundra  the 

f  sandpiper  makes  its  summer  home.     I5etween  the  slopes  at  many  ydaces  are 

of  water  of  varying  sizes,  while  along  the  entire  eastern  side  numerous  ponds  or 

fhkes  occur  at  intervals,  many  caustnl  by  the  throwing  up  by  the  sea  of  sand  barriers, 

'  '     'thera  seem  due  to  steam  eruptions  from  tl»e  now  extinct  volcanic  forces.    About 

H»nds  waders  ainl  waterfowl  generally  are  fouinl,  scunetimes  in  great  numbers. 

botdsquaw  duck  makes  her  nest  in  their  vicinity  atul  leads  her  young  to  take  their 

ft  lessons  i?i  swimming  on  their  surface,     A  ihw  mallards  and  northern  pbalaropes 

B  nest  in  their  neighborhood.     At  intervals  all  around  the  shores  bold  headlands 

t  tntn  the  sea  and  are  ronnected  by  magnificent,  curved  stretches  of  line,  compact 

\y  beaches,  biu-k  of  which  is  an  extensive  area  id'  dry,  loose  sand,  with  patches  of 
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giMweSy  aedgesy  and  wild  peasi  together  with  pieoes  of  dziftwood  and  < 
of  oetaoesiuu  Ocoapying  the  land  side  of  the  more  extensive  of  tliese  ssad 
are  manyi  mostly  grass-grown,  sand  dnnes,  some  in  process  of  demolition  1^  tti 
and  all  increasing  or  decreasing  in  size  and  shape  as  its  Tarying  veloeily  or  d 
compels.  The  headlands,  always  rocky,  generally  have  dUh  firom  8  or  8  to 
in  height,  the  bases  of  which  are  constantly  washed  by  the  ever-pseaeBt  sn 
bold  and  exceedingly  broken  fiKses  of  these  clifb  famish  inniimeralde  erevi 
shelves  in  and  on  which  various  speoiesof  waterfowl  breed  and  rooat  in  greaSn 
These  cliflb  are  generally  capped  by  cinder  deposits.  In  other  plaees,  wfasie  II 
shores  are  flat  Ibr  some  distance,  nnmerons  huge  ronnded  bowlders  have  been 
np  by  ice  pressure  nntil  they  are  mostly  above  high  tide.  Under  these  tbfb  ch 
(and  a  fow  of  other  species)  lays  its  solitary  egg  and  is  always  to  be  fimnd  in  < 
little  flocks  perched  on  their  summits.  At  tiie  sonthem  end  of  the  island,  bat i 
on  the  west  side,  is  an  extensive  flat,  sandy  area— the  only  one  of  the  kind 
group— in  which  the  tide  ebbs  and  flows,  and  which  is  known  as  the  Lagoon, 
beaches  during  the  summer  the  Pribilof  sandpiper  flocks  in  numbers,  gnllsani 
are  always  to  be  found,  and  later  the  migrating  swarms  rest  and  Ibed  in  and  d 
waters. 

OtUr  Jtbmd.— This  is  a  small  copy  of  its  relative,  St.  Paul,  from  which  it 
tant  about  6  miles  south-southwest.  It  is  rather  more  than  a  mile  in  Imt 
about  half  a  mile  in  width.  Three  sides  fronting  to  the  sea  consist  of  bold,  rod 
ranging  to  liome  900  Itot  in  height.  On  the»north  side,  toward  St.  Panl,  is  i 
rocky  beach,  back  of  which  is  a  small  pond.  From  this  pond  the  gionnd 
upward  to  the  crest  of  the  cliifii.  Here  occurs  most  of  the  species  flMud  hiee 
St  Paul,  and,  besides,  a  colony  of  ftilmars,  which  are  only  to  be  found  eh 
on  St.  George.  Mr.  0.  H.  Townsend,  in  June,  1805,  collected  here  many  91 
of  fourteen  spedes,  breeding  and  migratory,  including  an  addition  to  the  Ai 
avifhuna,  Trimga  iamaomsis. 

WaJrus  iMland. — Seven  miles  eastward  of  Northeast  Point,  on  St.  Fsnl, 
exceedingly  rugged  huge  rock  on  which  in  summer  innumerable  individuals 
paratively  few  species  of  birds  breed  and  roost.  The  central  jiortion  is  an  h 
plateau  some  40  feet  above  sea  level.  (PI.  XXXVIII,  fig.  1.)  Its  edges  eithe 
bold  cliffs  or  slope  in  a  series  of  shelves  to  the  shore  line.  On  the  lower  and  mor 
sive  of  these  shelves  are  numerous  rounded  and  much-crowded  huge  bowld 
XXXVIII,  fig.  4),  while  almost  entirely  around  the  island  low  shelves  of  rock 
irregularly  for  some  distance  seaward,  and  which  are  always  covered  at  high  f 
slightly  uncovered  at  low  water.  The  only  vegetation  are  some  clumiM  of  grai 
few  other  plants  on  the  central  higher  portion.  The  area  is  about  5  acres,  tfai 
abont  a  quarter  of  a  mile,  the  greatest  width  less  than  80  yards.  The  variona 
occupy  definite  portions,  and  practically  all  available  space  is  utilized  by  the  t 
birds.  Under  the  bowlders  the  horned  pufiin  and  paroquet  auk  breed  in  numb 
on  the  cliffs  of  the  southern  end  both  species  of  kittiwakes  nest  in  colonies 
the  central  x>ortion  of  the  plateau,  at  its  southern  end,  several  hundred  nest 
glaucous- winged  gull  are  to  be  seen,  and  a  few  of  the  larger  Point  Barrow  gulL 
nests  are  built  but  a  few  feet  apart,  are  large,  and  their  surronndings  are  in 
clean,  in  great  contrast  to  the  nesting  sites  of  other  species.  From  the  edg 
bluffs  and  extending  all  over  the  available  space  from  the  shore  line  to  the  g 
are  to  be  found  the  large,  strongly  marked,  and  often  gaudily  colored  egg 
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a,  Fria  lomrm  (frrtij  aud  F,  troUe  eali/ornicn.     (Pis,  XXXVIIl,  XXXIX.)     They 
papiirt.     III  ISDO  tlie  first  uaiued  oet'upied  the  westeiTi  side,  while  the  other,  the 
mder  hilled  and  i»a!©r  ci)h>red  hird,  Kwarnied  on  the  western  side.     An  idea  of  their 
ibers  is  showTi  in  tlie  following  extnict  from  ICUiott:  ^'Oii  the  oecasioii  of  one  visit, 
id  my  (irst  one  there,  July  5,  1872,  six  men  loaded  a  btdara  at  Walrus  Jslet,  capa- 
le  <»f  canying  4  tons  exclnsive  of  our  crew,  down  to  the  water's  edg©  with  e^ga  ia 
tlian  three  working  hours."    Thousands  and  thousands  of  these  birds  breed  here 
ise  together,  almost  touching  each  other,  constantly  quarreling,  even  fighting;  com- 
g  and  going:  while  overhead  the  large  gulls  and  more   delicate  kitti wakes  are 
iriij  on  iiuivering  wing  or  protecting  the  vieiuity  of  their  nests  frojii  tin*  crowding 
of  the  nuirres.     At  intervals  entirely  around  tlie  ishind  are  solitary  or  small 
lies  of  nests  of  the  red-faced  cormorant  hnilt  in  niches  on  the  larger  shelves. 
ri  XXX  VI 1 1,  tigs.  3,  4.)     As  the  connoraut  comes  early,  it  is  able  to  sele^'t  and 
laiiitaifi  its  position^  but  the  muiTcs  crowd  closely  about  its  ho^M^ 

St,  Gt'orffe, —  Ijilike  St.  l*anl,  this  island  has  au  exceciliugly  bold,  rocky  shore 
iuewitb  uo  saud  beaches,  aud  but  three  small  i*laces  worthy  the  name  of  a  beaeh. 
Tlie  island  itself  is  a  triiie  over  10  miles  in  extreme  length,  east  and  west,  and  about 
fej  miles  in  greatest  width,  n(>rth  and  south.  •  •  •  There  ;ire  several  small  reser- 
wfH  iif  fresli  water — I  can  scarcely  call  them  lakes^ — ou  this  islaml;  jkjoIs,  ratlier, 
Irattlie  wet  sphagnum  seems  to  always  k(*ep  full,  and  from  which  drinking  water  in 
kbtimiaDce  is  everywhere  fmind.  At  (iarden  Oove  a  small  stream,  the  only  one  ou 
Priliihjf  grou|»,  empties  into  tlie  sea.  St.  George  has  an  area  of  about  27  stiuare 
[jles,'^ — [KHiott.)  Standing  on  the  deck  of  the  steamer  anchored  ofl'  the  villsige  of 
1  George  and  failing  the  shore,  <uie  sees  on  his  right  the  eastern  end  of  a  great  cliil' 
bieh  extends  around  the  western  end  of  the  island,  witli  au  elevation  of  from  7"»  to 
)*Jfeet  for  some  It  miles.  The  sea  washes  its  base  for  its  entire  length,  but  t*lie  force 
rtlie  waves  is  considerably  broken  by  a  mnUitude  of  huge,  rounded  bowlders,  the 
^kis  of  former  parts  <if  the  clilfs.  The  base  of  the  clift'  is  basaltic,  hard  and  durable, 
hit  above  the  rofk  is  less  compact  and  is  fractured  into  innnmerable  crevices  and 
les;  and  generally  a  rough  strati ticatiou  is  j noticeable— the  shelvLis— which  are  i>aranel 
the  surface  of  the  water.  These  crevices  and  shelves  aflbrd  iunumerable  nesting 
teror  myriads  of  birds,  whicli  crowd  every  available  space,  are  constantly  coming 
Bp going,  quarreling  ami  shifting,  screaming,  and  even  dying,  liack  from  the  cliff 
ward  the  village  is  an  immense  area  of  rolling,  shquug  ground  tliickly  studded  M*itli 
lUjyfc  miisses  of  rock  which  lie  in  every  possible  position,  ami  under  which^deep  down 
tbeir  recesses,  myriads  of  the  least  anklet  breed*  Borne  twelve  species  only  make 
ie§e  places  their  summer  home,  but  the  numbers  of  individuals  of  several  of  these 
ay  well  challenge  the  admiration  of  the  world.  J>uring  early  morning  and  late  even- 
tg  their  numbers  are  incalculable.  For  hours  they  swarm  about  the  elitls,  the  adja**,ent 
ml  and  sea,  in  indescribable  numbers  and  confusion.  Similar  conditions  prevail 
most  CTitirely  around  the  island.  Inland  the  surfiice  is  rolling,  with  valleys  and  hilts 
iper  and  higher  than  on  St,  Paul,  but  of  tln^  same  general  aspect.  The  same  species 
on  that  island  ocrur  on  these  uplands,  but  another,  the  smalle^st  bird  of  the  group, 
foQDd  aljout  the  ch'Jfs,  the  little  Aleutian  wren,  which  is  not  found  on  any  of  the 
ler  islands.  Ou  the  south  side  of  St.  (leorge  large  colonies  of  the  fnlmar  breed, 
icli.  outside  tif  a  few  on  t>tter  Island,  is  its  only  summer  home  ou  the  group.  In 
else  the  avifauna  agrees  ju^actically  with  that  of  St.  Paul. 
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THE   ORNITHOLOGICAL   HISTORY   OF   THE   ISLANDS. 

I  have  had  little  opiK)rtunity  for  looking  up  ancient  references  to  the  birds.   Tkj 
are  but  meager  and  fragmentary.    Coinde  in  1860  made  a  list  of  but  nine  species  that  . 
were  collected  by  an  officer  of  the  liusHian  navy,  Mr.  Warneck,  in  1852.    The  jealoei 
care  exercised  by  the  Russians  for  the  preservation  of  the  seals  prevented  any  oat- 
siders  from  studying  the  avifauna,  so  that  it  was  not  until  the  islands  passed  nndcr  \ 
the  control  of  this  Government,  and  Mr.  Elliott  made  his  investigations,  that  any  gnit   ' 
effort  was  made  to  study  the  bird  life.    Dr.  W.  H.  Dall  had  indeed  in  1868  spentt  j 
short  time  at  the  islands  and,  together  with  the  officerR  of  his  surveying  vessel,  had  ] 
collected  some  specimens,  one  of  which  was  described  as  new  by  Prof.  S.  F.  Baird, 
but  the  first  systematic  investigation  was  made  by  Mr.  Henry  W.  Elliott.    The  result 
of  this  gentleman's  work  was  a  list  of  40  specicR,  based  on  copious  notes  and  nnmerooi 
specimens  which  were  named  and  ehiborate<l  by  Dr.  Elliott  Ooues  in  Mr.  Elliotts 
report  for  1873,  and  which  was  reprinted  in  1875.    Mr.  Elliott  made  another  more 
extensive  elal>oration  in^  his  monograph  of  the  seal  islands  in  1882.    Besides  the 
above,  various  other  Government  expeditions  which  have  visited  the  waters  of  B^i;  \ 
Sea  for  different  reasons  during  the  past  sixteen  years  have  generally  touched  at  tiM 
seal  islands  and  given  several  naturalists  opportunities  for  collecting  and  noting  the  \ 
bird  life.    Thus,  Mr.  L.  M.  Tamer  in  1878,  Dr.  T.  H.  Bean  in  1880,  Mr.  E.  W.  Nekon 
in  1881,  Lieut.  J.  E.  Lutz  in  1884,  Mr.  O.  H.  Townsend  in  1885  to  1896,  myself  in  IftKH 
Messrs.  F.  W.  True  and  D.  W.  Prentiss,  jr.,  in  1895,  Mr.  F.  A.  Lucas  in  1896-97  hm 
spent  from  a  day  or  two  to  several  months  on  the  islands.    The  results  I  have  bnmght 
together  in  the  following  list.    Besides,  several  employees  of  the  sealing  companiei 
and  several  Treasury  agents  have  collected  and  preserved  some  S|)ecimen8,  tboagh 
few  of  them  have  been  noted  in  publications  or  are  available  for  study.    The  speciroens 
collected  by  the  naturalists  of  the  various  (lovernment  expeditions  were  deposited  in 
the  collection  of  the  Nationtil  Museum,  of  which  they  are  now  a  part.    The  following 
list  is  based  on  them;  but  of  many  of  the  species  a  better  series  would  have  been 
more  acceptable.     Of  many  but  a  single  8i)ecinieii  is  available,  while  of  many  more 
only  the  observations  of  the  collectors  have  been  the  means  of  iiicori^orating  the 
si>ecies  in  the  list.     Mr.  lOlliott  translated  for  his  1873  report  the  following  bird  note 
from  Bishop  Venianiinors  work,  Zai)ioska  ob  Octrovah  Oonahlashkenskaho  Otdayla, 
1840: 

Hirds:  The  j^uilloiiiots  (or  arries);  ^nlls;  pnflins;  crested,  horned,  and  wiiite-lireasted  auks;  »nov 
fmcht^s;  geesi*  (two  kinds);  a  A'W  kinds  of  Trin<ja;  sea  ducks,  black  and  gray.  Most  of  these Mrdi 
come  here  to  lay,  and  vvitli  thcni  _;7u/ers,  hawks,  owls,  and  ^^ clukecs"  (big  Lams  glaucui)^%,\\^^t 
albatross  is  frecpiently  to  be  seen  aronnd  the  beaches. 

Mr.  Elliott  has  enumerated  41  species  in  his  vfirious  lists,  .*>  were  added  by  Mr. 
Townsend  in  1885,  3  others  were  (collected  by  Messrs.  True  and  Prentiss  in  1895,  Mr. 
Lucas  added  another  in  1897,  and  I  :nn  responsible  for  21  others,  thus  bringing  the 
total  to  09. 

EXAMINATION    OK    STOMACHS. 

I  preserved  \\  number  of  stoma<'hs  of  many  of  the  species,  wliieh  were  tnrneil  ovei 
to  the  Division  of  Biolofrical  Survey  of  the  l)ei)iirtment  of  Aiarriculture.  Dr.  C.  H 
Merriam,  the  chief  of  that  division,  has  kiinlly  permitted  Mr.  Sylvester  D.  Jndd,  oim 
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\\\h  assiRtantR^  to  exauiino  them  for  tbis  papier,  siiid  the  reaults  are  ^ven  nnder  tbe 
ipecies  witb  Mr.  Jmbrs  initials  attached.     A  iew  were  examiiird  by  myself  on  tbe 
^nds,  iu  wbieh  cases  my  own  initials  follow.     Mr.  J  mid  ^[leaks  as  follows  of  biK 
[atninatioii : 

Tlie  birdfl,  principally  upairowa  niul  «lion^  ldr*i»,  colliBcti^*!  liy  Mr*  W.  ralmpt  mi  the  I'ribilof 
iRda  iliiriu;:  tbe  Hiimmer  iif  lS90t  biMl  liveU  for  tln^  most  part  upon  iufwcts,  iiltlioii^h  ititiUiifiks,  hi3im1h, 
[berries  LimI  occaBioiiiilly  Weir  resartoci  to.  The  fimd  of  tbe^o  liirUs  i«  very  ditfereiit  frnin  that  of 
[Mailing  tbe  eaateru  count  uf  the  Hnited  8tatefl  hi  thnt  itcousjHtM  in  its  greater  part  uf  riioH.  Some 
relies  yf**n^  ^zkteuj  hut  iiut  to  nearly  Aiii'h  aii  i^xtiMit  hh  would  Itave  iK^eii  conmiouly  t>xpeL'ti^,  Little 
vnmof  red  and  bhick  poroim  lava  urn*  toiii^d  liinoug  the  Tiiiucinil  iti^itter  iLOtitamfrd  iu  the  Htoiiiuch^i 
biitly  indir  ating  tbti  volcanic  nrij^iii  of  thr  eolli^ctiii;:*;  j^uund.  Of  tb«  32  Mfmnaohf*  wx.imiiii^l,  H  were 
leifii*  jjiMlwit«;  oiip  nf  tlif^H*^  I'nnlairipd  buiidredn  i»f  flpi^ciiiieiiH  uf  an  t*xi'«eilin^ly  rare  l>e**tlet 

The  ebilly  daiii|»  nights  are  doubtless  respouaible  for  much  af  the  Hy  food. 

4L1B  SPECIES   WHICH   HAVE    BEEN    DKSCBinED    AS   NEW  FROM   THE   (JHOlll*   TYPEfc* 
IN   THE    ITNTTED   STATES  NATIONAL   MTTSBUM   f^OLLEr.TTON. 

IrfMUUjnYTKS  ALA»€KNHts  Baird.     Trauft.  Chit*.  Af.  S*"i.  i,  IHtKl,  315,  pL  H(l,  t\^^  H.      Type,  No.  biUl 

m,  ,/.  l'*S.N.M.  ColU     Auj^ast  17,  18i*8,  St.  (leori^p  iHland,  Wi  11    Dalh     A  »p«rie«  ronlliit'd  to  the 

Al(*iuiaiia.  and  to  St.  Heorgtt, 
uxiJA   tTii.urNiEMis   t'onei*.     In  Elliott's  Keport.^  Seal  lBhind«,  Alaska,  1873;    Ropriiit,    1875,    182. 

Type,  No.  tU'^VJ  ad.  [  ,^  J   9  f,  Ih  S.  N.  M.  CtdK     July  22,  lH7:i,  St,  rJeorgt-^  iHlaiid,  11.  W.  ElliotL     A 

vpecie^  conliin»d  in  ainnnitT  U*  the  iVildbifs  and  to  St.  Matthew's  Iwiaud. 

rssKkiNA  TOWNSKNPI  (Ridjrway ).  Manual  iif  N.  Am.  Birdn,  18>^7,  HKL  Type,  No.  lOtHlJia  ad.  ^; 
U.S.N.M.  Coll.  June  8,  1885,  Ottr^r  Inland,  C  11.  Townnend.  A  speeie^H  imh dinted  to  tbn  Prildlof^ 
Aleutian^  imd  Conimaader  iMiandg. 
%U:aR1Uh  i^i'pnNicus  ALAS!  KNsis  Kidgway.  Auk,  lKl*8,:i2n,  Type,  No.  limH  ad.  ^  It.S.N.M.  ColL 
June 5, 1890,  St*  Paul  Inlaurl,  WilliaTU  Palmer.  ReBiilent  in  Ahiflka  and  int^^rgraditij?  t^i  tbf>  eastward 
wilh  lapptmieuM. 

SPECIES    DKSCETBED    AS   NEW,    UTTT   Wlliru    HAVE    PEOTED   SYNONYMS. 

iirs  Warnecki  Coindt*,  Kev,  rt  Ma^.  Zool.  184>l),  HM,  —  ICiftfia  hrei'irtiMirit  (IJriich). 
Ikir^GA  <JRACTi.l8  llartin*;,  Proc,   Zool.  Sor,  Load.  1874.  213,  pUXL.  —  Trinffn  ptiiorttemi»  Coiicub,  1873. 

;nES   WHICH    HA\TS    BEEN   ADDED   TO    THE    NOKTII    AMERICAN    AVIFAITNA    FROM 
THE   ISLANDS;   SPECIMENS    IN  THE   NATIONAL  MUSEUM   COLLECTION. 

Ufmehpf  Linn,  by  II.  \\\  Elli^^t.  No.  t*2r>2ri  ad.  ^f  U.8.N.M.  May  27»  1872,  St.  Paul  Island  (Dr. 
Cones,  hi  Elln^tt'H  Rpt.^  Si.'al  InlandM,  1873;  Reprint,  1875,  191).  Siuf^i'  takrn  many  tiinen  through- 
out North  Amrnea. 

trodnmit  dominicHM/HlruM  (CnnaL),  by  H.  \V.  Elliott,  No,  ^273  ad.  9  U.S.N.M.,  May  1,  1873,  St.  Paul 
tilaud  (t>r.  Coues  in  Ellinttfi  Rpt.  Seal  Islands,  1873;  Reprint,  1875,  17ft).  Since  found  to  hreerl 
abrnidantly  on  the  leering  Sea  and  Arctic  roasts  of  Alaska.  Sinct^  flBrortain&d  tn  have  hern  taken 
bj  the  UuHidan  otBeer  Warnt^ek  in  1812  and  confuted  by  Coiudt^  with  f.  plupiaUs. 

I|H  damacenmn  (HoiHf.),  by  V.  H.  Townwond,  No,  mixm  ad.  9  ,  IT.8.N.M.     ,fune  8,  I88.'i,  Otter  Inland 

(Ridgway,  Ank,  III,  188(j,  375).     Aa  yet  uni<[U6  fnun  North  Auierica. 

mluM  imnvruM  ttUphonttit  (Ifi'jne),  by  William  Palmer,  No.  1188G1  ad.  ^  IT.8,N.M.  Coll.  .Inly  4,  181K», 

St.  Paul  Inland.     ( i'tdmer,  Auk,  XI,  18HI,  325).     Ah  yet  nnifpiB  from  North  America. 

Sp^e*  of  which  tmt  unt  Rpevimtn^  pretumahlifj  h  known  /mm  thp  tfronp  (17  npecien). 

ralint  Uolhndlii * Taken  by  Elliott^  187:i. 

Kifc  adamsii - Taken  by  native,  1885, 

aretica Taken  by  Elliott,  1873, 

|>e<»rArinsparaaiticaR Taken  by  Elliott,  1872, 

loug^iiauduB .._. _...., Taken  by  Elliott,  1872. 
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Species  of  which  hut  one  apeeimen,  presumably,  is  known  from  the  group  (17  species) — Continued. 

Pagophila  alba Taken  by  Tmo  and  Prentiaa,  1^95. 

LaruH  barroviamis Taken  by  Palmer,  1890. 

Anaspenelope Taken  by  Elliot^  1872. 

liranta  conadc^nflis  minima Taken  by  Elliott,  1872. 

Tringa  damaconsiH Taken  by  Townaend,  1885. 

EreuneteB  pnsillus Taken  by  Palmer,  1890. 

NumcniuB  boroalis Taken  by  Elliott^  1872. 

iEgialitis  Kemipalmata Taken  by  True  and  Prentin, Iffil. 

Falco  riiBticoluH  gyrfalco Taken  by  Elliott,  1873. 

peregrinuH  auatiim Taken  by  Palmer,  1889-90. 

Cucnlus  canorim  telephonus Taken  by  Palmer,  1890. 

AntbuH  p<^nBilv<inicii8 Taken  by  Dall,  1868. 

Species  of  which  only  two  specimens  are,  presumably,  known  from  the  group  (5  species). 

StercorariuH  pomarinuH ' Taken  by  Elliott,  1872,  Lavender,  1890. 

Diomedea  albatrns Taken  by  Adams,  18^4,  Palmer,  1890. 

Oceanodroma  furcata Taken  by  True  and  PrentisH,  1895;  Thompaou,  1897. 

Eniconetta  stellcri Taken  by  Palmer,  1890. 

Tringa  maciilata , Taken  by  Palmer,  1890. 

Species  of  which  no  specimen,  presumably,  is  in  collections  from  the  islands  (IS  species), 

Synthliboramphiis  aiitiqnns Mentioned  by  Dall. 

Copphus  columba Seen  by  Nelson,  Pftlm«r. 

fLarus  scbistisaguH Seen  by  Palmer. 

Sterna  paradiH»>a Seen  by  Webster,  Lucas. 

Merganser  americann Seen  by  Lockhart,  Ndaoa. 

Anas  boschas Seen  by  Elliott,  Palmer. 

Nettion  oarolinense Seen  by  Palmer. 

Somat<^ria  v-nigra Seen  by  natives. 

Anser  albifrons  gambeli Seen  by  Palmer. 

Philacte  cnnagica Seen  by  Elliott  and  othm 

( )lor  <'o1anibiaiinH Seen  by  resident's. 

Totaniis  llavip<'8 Se«'n  by  Palmer. 

Niinienius  hiidsoniciis Seen  by  Lncas. 

II:ili;i*otu8  IrucoccplialuH  alasconsls Seen  by  natives. 

Asio  accipitriiius Seen  by  Palmer,  Elliott. 

Arantlii.s  linaria Shot  by  Elliott 

Aiinnodramus  sandwiolu'UHiH Seen  by  Palmer. 

Hiniiido  tTytlirogaHtra  iinalaHclikenHis Seen  by  Palmer. 

Merula  mij<;ratoria Seen  by  Elliott 

Spcciett  known  to  breed  (~Y>). 


I jarns  glaucescens Common. 

l-'nlniaruB  glaeialiH  rodgersii Common. 

Plia  lacrocorax  urile Common. 


Lun<la  cirrhata Common. 

Fraleroula  eorniculata ('omiiion. 

CyrlorrliynchiiH  psittaculiiH Coniinoii. 

Siinorliynchus  cristatelliis (^oinmon.      Harelda  hyemalis Common. 

pnsilliiH Comiiiou.      Phalaropus  lobatns Feir. 

Uria  troilo  californica Common.      Tringa  ptiloenemis Common 

lomvia  ana Common.  I  LiMicosticte  griseomieha Coramoi] 

Hissa  trida<'tyla  pollieariH Common.      Pas8<'rina  townsendi Commoi 

brrviiostriH Common,  i  Calrarins  lapponicua  alasceuHis Commo 

LaruH  barrovianuH Few.  I  Troglodytes  alaseensis Commo 


dlnmba. 
miif 

Am  liistri aniens. 

■  Ofregnl&r  oorilrrfwiv  an  rnxfifantu^  erifitmthj  an  inmmplrlr  list 

urolimmse IJucoiitmor*. 

i  V'lliffTU (*oiiiiiu>ii , 

nudeiiBis  tiiinima Few. 

ihiB  fiilk<:irLiu Couimon. 

IIS  labnttia C-omnHiii . 

TRK   GEO<;nAPHIOAI,    DIS^TIIIBUTION   OF    rRIIIlLOF    BIRDS, 

lol arctic  region  comprist^s  all  of  the  Xortlierii  liomisphero  except  tlie  south- 

tioijs.     It  i8  diviHablc  into  tim  followiiijL^'  8iibregion«:  Palii'arctic,  Kiirope  and 

B  Asia;    Aleuticiiu,  North  Piicific  imd    adjiiceut  shores ;    Nearctic,    North 

%^ 

Jmerwan  {Xtareiic)  formn  o€<mrring  on  the  MttndM  {IS  $pecira). 


I  holboollii Miinrjint. 

rr  aiuerloninis ..,,.,,  Mi jtjran t. 

arolinense  ...,.....*  Migrant. 

lifnma  gainbetl Mt^raiit. 

ina^lensi^  mmima Migrant. 

mbiantiH . .  Mi^aiit. 

adeiiHis Rare,  accidental 

at'iilata .,  Twice. 

s  piisinu8,...ML',..,*-  Once. 


TotaniiH  rtavijvGs...,. Once. 

NiimtmiiiH  hiidsoDicua Once. 

borealLH Mi^ant. 

AegialifciKHeiuipitlmata Onoe. 

Falci J  jiBre <^ri n ii h  j m at u ni  . . . . .  Mi gri i n t , 

niHticnlns  gyrfaleo  ..,,.  Few,  niigraDt. 

H  l  rn  n  do  e  ry  t  hTn^aet r a ,  T  w  i  ce ,  ac  c i  dca  tiil . 

Antlm*  peii.Mjlvaiiieiie. ,,,..,..  Once,  uiigrant. 

I  Morula  mtgratoria. . . .....  On<  o*  acoid«ittaL 


^ 


ttlope , —,-.--,  Few,  ftocidental. 

nmncensiB Otif^e^  migrant. 

kplioniott  baiiori Mitjrant. 


Aiiiatic  (Palatnrciic)  /nrmm,  none  brtfeding.^ 

CUaradri  im  dominicua  fiilvna. . .  Migrant. 

Aretiarift  ittterpres M  igran  t 

C  noil  lug  canornu  telephnnua ...  Onciv  accidental. 


Pacifiv  (  A  leu iicati)  fontut 

lunaii Migrant.       j 

rrliata - - -.  Breeds, 

la  corn i(  Ilia ta Breeda. 

yacb  na  pnittacul  a§ Breeilfi. 

ichuH  crisiarellna....  .v*^-,,  Breeda. 

pnmlbm ...*..  BTee<l8. 

DratnphaH  anthinna E>oiibtfii]. 

coltiioba .*.  Br»:^edRf 

kp  call  fonjiea ...  Breedn. 

lift  arra Breiads. 

lactyla  pallicarifl Bret'da. 

iTirostriH BreciU. 

rrovianna - Br*3©d8. 

mer'ftccuft Breedi4. 

liBtmagiiH Donbtfnl . 


{^  ^ecies,  IS  hr ending). 

Dinmedoa  albatrna ...,..-..  Migrant. 

Fnlinarujs  gtacial ia  rodgeriiit Breeds. 

Oceaiiodrotna  fnrcata Breeda f 

Pbalacrofcirax  uril6 • .  Breeds. 

Soinateria  v-nigra.. * Winter. 

Philacte  <^aiiagi«'a Migrant. 

Tringa  ptilocuemiB .*.   Breads. 

HcteractitiM  in*?iinii8 Migrant. 

]Ialiji'etU8  leiicoeepbabi^  alasconsiM  ..  AcctdentEil. 

Lcucontiote  griaeoDiieba . ... Breeda, 

Pji88ct'ina  t<iwn>iciidi BriH^ils. 

AinmodrainiiH  mLndwicbenaU Aecidental. 

Calcarins  lappnnicna  alaaoeniis Br<*«dB. 

Trogb>dy ten  alaHconaia Breeds. 


la  of  caiir»e  undf^rstood  that  thcae  birda  are  found  liern  at  about  the  moat  eiMterti  portion  of 

ge,  wbiloof  tb*^  IH  American  forma  tbr^y  bero  occur  at  about  tbe  most  western  part  of  tbeir 
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CircHmpolar  {Uolaretic)  forvM  {13  species,  2  breeding). 


Gavia  arotica Once.         I 

Steroorarins  pomarinuR Migrant. 

parasiticns Migrant. 

longicandoH Migrant. 

Pagophila  alba Once. 

Sterna  paratlisaea Migrant. 

Xema  Babinii Migrant. 


Ilarelda  hyemalis Breeds. 

Eniconetta  stc^lleri Migrant. 

CrymophihiH  fulicarius MigraDl 

Phalaropns  lobatns Breeds  sptrio^j. 

Nye  tea  nyctea Migrant 

Acanthis  linaria Migrant. 


Of  doubtful  category. 

Anas  boscbas  enbep Probably  Palaearetie. 

Histrionicns  bistriunicns Probably  Aleuiiean,  i 

Asio  aceipitrinnH  Hubsp Probably  A  leutican  or  yearetie,  I 

The  birds  represented  by  the  above  three  names  have  not  been  critically  com-  i 
pared.    When  this  is  done  the  Pribilof  birds  may  be  placed  as  indicated  above. 

Exclusively  American  species  form  but  an  insignificant  feature  of  the  aviMna. 
This  is  accounted  for,  in  part,  by  the  small  area  of  the  islands  and  consequent  lack  of 
land  birds,  but  principally  because  of  the  preponderating  abundance  of  exdasivelf 
Northern  Psicific  forms ;  in  fsvct,  the  islands  are  lo<*.ated  in  the  midst  of  a  quite  differeot 
subregion,  the  Aleutican,    More  than  half  of  the  American  or  Nearetic  forms  an 
casuals  or  a(;cidental  visitors.    On  the  other  hand,  Asiatic  forms  have  a  macli  less 
influence  in  numbers  of  species,  but  regarding  individuals  it  is  greater.    Of  the  6 
species,  3  are  noted  for  one  siK'<;imen  each,  the  other  3  being  more  or  less  nnmeroiu, 
far  more  so  than  any  American  form.    The  circumpolar  species  need  little  comment 
The  29  Pa(;ific  forms,  however,  are  entitled  to  some  consid^ntion.    Of  them,  16  may 
be  said  to  have  close  relatives  on  the  Atlantic  side  of  North  America,  but  the  remain- 
ing 13  are  utterly  distinct,  even  8  of  them  generically.    If  we  add  to  these  the  varions 
members  of  the  subfamily  PJialerinae,  which  ooour  abandantly  throughout  the  Alen- 
tian  Islands,  and  several  forms  which  as  yet  are  unknown  from  the  Pribilofs,  wean 
confronted  with  the  fact  that  a  very  large  number  of  Bering  Sea  birds  have  no  close 
natural  allinity  with  Atlantic  forms.     Of  the  fiimily  Alvidae  there  are  known  from 
the  coasts  of  North  America  25  species  and  subspecies,  of  which  only  9  occur  on  the 
Atlantic  side.     But  ii  single  species  (Cepphv^s  viandtii)  occurs  on  both  sides.    Of  the  12 
genera  in  which  these  forms  are  placed,  '\ — Alea,  Plautusj  and  AUe — are  exclnsiveiy 
Atlantic.     Three  others — Fratercuhij   Uria,  and  Cepphm — have  their  species  about 
eciually  divided  on  each  side.    The  remaining  (>,  belonging  to  the  subfamily  Phalerime, 
are  exclusively  Pacilic.    Besides  these  we  have  Lunda,  IHomedea^  Philacte^  neUractitit^ 
Aphriza^  and  Leueosiicte^  to  say  little  of  such  forms  as  RiMsa  brevirostris,  Oveanodrma 
furcataj  Sterna  alentUa^  and  others,  which  have  no  representatives  on  the  Atlantic 
side.     Most  of  the  s])ecies  and  subspecies  of  the  genera  Frafercula,  Uria,  and  Cep- 
phus  breed  in  the  far  north  and  an*  little  differentiated  from  ea<»Ji  other.    These  birds 
could  readily  have  made  their  way  from  ocean  to  ocejui  during  some  extraordinarily 
warm  summer  in  the  remote  past,  and  having  been  unable  to  return  have  remained 
and  perpetuated  their  kind  with  consequent  variations.     It  would  seem  correct  to 
consider  that  the  ancestral  stocks  of  these  genera  were  Pacific. 

Many  eastern  American  species  summer  in  w^estern  Alaska,  even  to  the  shores  of 
Bering  and  the  Arctic  seas.  Certain  Siberian  forms  also  summer  in  the  same  region. 
On  the  American  side  there  is  now  continucms  land  connection,  but  it  may  not  alwave 
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Mve  been  so.  On  the  Asiatic  side  we  have  no  present  continuous  land  connection, 
3Ut  evidently  it  has  been  otherwise,  for  these  Siberian  species  could  hardly  have 
Icaraed  their  way  into  Alaska  over  the  present  bleak  and  forbidding  route.  The 
GMsts  thus  require  that  when  the  Asiatic  or  Siberian  forms  first  reached  what  is  now 
Alaska  they  did  so  over  continuous  or  nan*owly  separated  land  areas.  The  American 
terns  only  extended  their  range  as  the  rising  or  clearing  laud  became  available  for 
their  needs.  The  Siberian  species  have  simply  continued  their  migration  over  the 
alowly  disappearing  land. 

The  x)ractical  restriction  of  the  family  Alcidae  to  the  Pacific,  and  the  actual  restric- 
tion of  so  many  genera  and  8x>ecies,  would  seem  to  require  that  when,  previous  to  the 
glacial  periods,  ice  existed  in  but  small  quantities  about  the  North  Polar  region  what 
is  now  Bering  Straits  was  tightly  closed  to  the  members  of  this  family  in  the  Pacific. 
If  it  were  not  so,  it  is  perhaps  impossible  to  account  for  the  restriction  of  these  birds 
to  the  North  Pacific,  and  also  for  the  reason  that  such  Atiantic  forms  as  Plautusy 
AkOj  and  Alle  fiiiled  to  diffuse  themselves  throughout  circumpolar  areas  during  pre- 
glacial  times. 

Of  the  29  Pacific  forms,  16  have  close  relatives  on  the  Atlantic  side,  but  they 
belong  to  genera  of  wide  distribution,  and,  excepting  a  few  land  genera,  Paaaerina^ 
(Mcariusj  Ammodramusj  Troglodytes^  are  water  birds  of  extensive  northern  habitat 
and  gene.4c  circumpolar  distribution,  like  Rissa^  Larua^  et<).  These  last  all  have 
extremely  well-developed  powers  of  fiiglit.  It  would  seem  that  where  related  forms 
inhabit  both  sides,  the  Pacific  birds  are  the  larger,  with  longer  and  larger  bills.  Of 
the  various  species  of  the  subfamily  PJuilerinae  nearly  all  occupy  generic  or  sub- 
generic  divisions  by  themselves  and  are  consequently  distinctly  difi'erentiated,  few 
genera  containing  more  than  one  species  and  none  subsi>ecies. 

The  above  facts  would  indicate  that  the  Atlantic  members  of  the  Alcidae  have 
been  derived  from  Pacific  ancestors  during  several  warm  periods  of  the  past,  Allcj 
EautuSj  and  Alca  having  been  much  the  earliest.'  Thus,  besides  the  present  and 
past  ice,  there  would  seem  to  have  existed  a  barrier  to  transpolar  mixing  and  dis- 
persal of  Atlantic  and  Pacific  forms. 

That  this  ancient  Bering  Straits  land  barrier  prevented  Pacific   types  from 

spreading  east  and  west  into  the  Atlantic,  and  vice  versa,  seems  extremely  probable, 

and  that  this  same  barrier  may  have  had  considerable  to  do  with  the  causation  of  the 

Ghicial  epochs  seems  evident,  considering  the  general  toi)ography  of  the  region  sur- 

loonding  the  Arctic  Basin.    The  result  now  of  damming  up  the  waters  fiowing  south 

through  the  Straits,  the  influence  of  which  is  felt  and  seen  by  every  traveler  in 

Bering  Sea,  and  even  when  hundreds  of  miles  south  of  the  Aleutians,  would  be 

disastrous  in  its  effects  on  the  present  climate  of  Asia,  and  esi>ecially  to  North 

iUoerica,  and  most  certainly  so  to  the  present  distribution  of  northern  forms  of  life. 

The  North  Pacific  Basin  is  a  vast  amphitheater.    The  volcanic  activities  which  dot 

its  circumference — the  grandest  in  the  whole  world,  yet  now  in  its  last  throes — have 

»nsamed  considerable  material  that  has  most  evidently  been  derived  from  a  seaward 

[irection.    Destruction  and  submergence  has  necessarily  followed,  and  deep  water 

I  now  found  where  most  probably  low,  extensive,  and  volcanic  island  areas  were 


1 1  coDsidor  Alle  misplaced  with  the  other  genera.     It  in  more  closely  allied  with  the  lower 
Iddae,  the  neossoptiles  being  struotarally  distinct  from  tliosc  of  the  Alcinae. 
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furujurly  iiuiiierou«.     The  preBeut  i  iigi^etl  iiutl  precdpitc*UH  cotust  line  of  the  Pnbili^ 
iiDd  other  islands  of  Bering  Sea  are  ewtainly  indurative  of  their  former  niu^^h  i 
extent.     Also  the  low  coa^st  line  and  Mie  nhallow  seas  of  the  western  eoii^its  of . 
point  to  the  same  previous  coiiditioM. 

The  relationships  and  zooffeographiriil  diatrihuti<Mi  of  the  iivifauna  of  the  reg 
under  eonsideintion  liave  often  been  variously  dett^rminecl  by  iiataralists.    Sometia 
considered   as  Nairvfivy  then   as  oftt^n    PalaeurrHv^  we   now    tiud    them  setUiHl 
Professor  Newton  as  Ahmkan^  a  province  of  his  Holaretk',^     On  Dr.  MeiTiaai's  pm 
visional  maps  of  the  principal  life  areas  of  Horth  Amerie^,  Alaska  is  divided  betwe 
his  Arctic  and  Boreal^  the  last  lieing  distinguished  as  a  region   and  desi-rihed  i 
cirrnmpohir.-     1  doubt  if  eitlier  of  these  names  can  lie.  properly  applied  to  prio 
life  divisions,  for  ralaearctic  tyj*es  must  have  been  in  existence  long  before  ghi*k 
times,  which  alone  has  produced  Arctic  and  most  of  the  present  boreal  cuntUtia 
Desides,  the  aviHuiua  of  northern  lioi-th  America  is  not  greatly  dirterent  frun^an 
bas  most  evidently  been  derivetl  from,  that  of  Eurasia.    As  well-known  aatLoriti 
com[»letely  difler  as  to  the  values  of  the  elements  of  the  avifauna  of  Alaska,  tbii 
relations  may  be  discussed  here  brielly  as  an  effort  toward  detc^miining  tbe  status  I 
the  birds  of  the  I'ribilof  Islands. 

We  have  Urst  a  very  large  number  of  ibnns,  eomniou  transients  of  eastern  Noij 
America,  which  are  summer  residents  of  Alaska^  and  which  reach  that  region  by  i 
of  the  Mississipi>i  and  Missouri  watersheds.     From  western  North  America  ako  q nil 
a  number  of  forms  reach  and  cuter  Alaska  as  far  as  Kadiak  Island  and  the  Alt^k 
Pcninsuhi,  though  a  few  j)enetrate  farther,  even  to  Point  Barrow.    Certain  fon 
cross  over  from  Siberia  and  also  suumu»r  in  Alaska*     Others  again,  samnieriug  I 
lUaska  and  Siberia,  winter  on  the  islands  of  the  middle  and  southern  Pacific, 
much  for  the  true  migrants.    Kesident  forms  may  also  be  divided  into  four  gnmjl 
which  are  to  be  correlated  with  the  same  directions.     We  have  resident  forms  i 
northern  Alaska  whose  nearest  relatives  are   fonuil   eastward   in    British  Amerie 
Others  are  resident  about  Sitka  and   tbe  Aliaska  Peninsula  and  }idjaceiit  islaod 
whose  nearest  relatives  are  directly  southward.     The   Siberian   inHuence  itlBo  ! 
stamped  itself  in  such  a  way  that  we  find  resident  Alaskan  forms  whose  ne 
relatives  are  in  Asia.     And,  last,  there  is  another  group,  resident  about  the  shiir 
of   Bering   Sea  and  on   the  islands,  and    but   rarely  found   elsewhere.    Th«j 
mentioned  in  each  of  these  two  divisions  belong  to  the  Nearctic  8ubi*egion. 
the  second  belong  to  another  division  of  the  Nearciic,  the  ^Sitkan,    The  tliird  grooi 
is  essentially  Fuluearcticy  and  therefore  iSiberian^  and  the  fourth  Alruticun. 

Mixed  as  these  bird  elements  certainly  are,  eH]»ecially  during  tbe  summer  w*a 
we  can,  perhaps,  readily  unravel  the  causes  which  have  produced  such  a  conglouieJt 
tion.     In  preglacial  times,  when  Arctic  ice  and  its  etl'cL^ts  were  absent^  the  contim'uM 
North  America  was  undoubtedly  inhabited  by  speiies  the  great  majority  of  wW 
were  moat  evidently  of  Xcotropmtl  derivation.     The  archipelagiti  chiu*acter  of 
northern  piirts  of  North  America  and  the  land  continuity  of  its  southern  iMiri 
assisted  in  preventing  any  predominating  influence  from  the  Eumsian  [Pa 
continent.     But  with  the  gradual  cooling  incidental  to  preglacial  conditions  the 
tropical  influence  gave  way  gratlnally  to  the  hardier  and  nearer  elemenUi  of  PaL 


1  Diet.  BiidB,  imSf  331. 
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life.    This  became  g:reatly  inteusifitsd  when  the  glacitU  iuMueiu^e  reached  a  maximum. 

^om Palacan'tie  types  which  under  the  former  mnd^eDolmgcoDditioDS  had  eltei-sted  a 

ftKJtbold  (III  the  Amerieiiii  euntineiit  were  tlien  forced  soutliward  and  readily  di8plae€3d 

the  p  re  V  iou  s  Xeo  troj)  iva  I  a  tock .     This  must  h  a  v  e  I  jeei  i  a  ei  mi  pa  rati  v  el  y  easy  tas  k  ^  for 

the  L'ooliug  climatie  conditions  were  in  their  favor.    Thus  a  number  of  forms  of  various 

genera  imd  families  of  rafttmrvtie  types  were  eut  olX  from  the  iiareut  body  and  sitbse- 

qaeutly  became  diJtbrentiated  into  what  whouid  be  considered  as  a  branch  or  subregion 

of  the  Triaretk  (or  HolHrctic)  region — the  Nearvtic  subregion,    T]ie  retreat  of  the  ice 

permitt«*d  not  ordy  the  reoecupatiou  of  the  more  northern  portion  of  the  continent  by 

these  now  fixed  Xmrrtt€  formSj  hot  also  a  northern  extension  of  tlie  remains  of  the 

more  iiorthcrn  yvfttrapie^d  forms.     These  movementSi  the  result  of  the  retreat  of  the 

ic<>  sheet,  plus  the  altering  topographical  conditions  resuUrng  and  in  connection  there- 

witii,  or  tVdlowiog,  have  etl'eeted  the  present  mixed  condition  of  tlu^  Ahiskan  avifauna 

and  of  North  America  generally.    The  northwestern  trend  uf  the  western  fuitline  of 

llie  ice  sheet  and  the  lacustrine  conditions  thereby  induced  as  the  glacial  influence 

diminished,  plus  the  inrtuence  of  the  Missouri  and  Yukon  draiuiige  systeuis,  assisted 

in  the  extension,  even  to  the  montlis  of  the  Yukon,  of  theeoujmou  migratory  for uls  of 

ihe  Mississippi  Yalley*    The  same  result  evidently  occurred  on  the  Facilic  watershetlj 

but  modified  by  the  western  trend  of  the  liocky  Mountains  and  the  barrier  of  the 

MoimtSt,  Elias  region.    The  probaldy  extensive  island  condition  tiien  of  tiering  Seaj 

»inl  perhaps  of  the  North  Pacific,  assisted  Iti  permitting  tlie  return  *>f  Asiatic  forms 

toa^iiiii  reside  in  summer  in  Ah^ska.    The  extreme  cold  of  the  glacial  periods  and  tlie 

vuIcJHiie  activities  of  the  North  Pacilic  region  have  undoubtedly  etfected  the  extermi- 

uatioji  of  some  prior  forms  and  the  dispersal  of  others.    The  habits  of  the  sea  species, 

e«i)ecially  the  Afeidae^  have  fa  veered  their  preservation. 

The  conimou  migrating  forms  of  Unwm  and  Ckaradritts  have  a  pet*uliar  status, 
wliicli  nmy  be  mentioned  here  as  illustrating  one  jvhase  of  Alaskan  bird  life.  The  (irst 
I  closely  related  to  the  European  L.  hqtponway  but  is  paler  n  ml  larger  ainl  does  not 
occnrin  North  America  except  in  western  Alaska,  The  second  is  closely  related  to 
tlie  American  0,  <^omiwic^//x,  tluMigh  smaller,  but  also  occurs  on  the  l*acitic  coast  of 
Asia  as  a  migrant.  Both  occur  in  their  gi-eatest  abundance  in  winter  on  the  islands 
of  the  l*iicihc  and  rarely  if  ever  on  the  mainlamls  except  in  summer  in  Alaska  and 
Sheria,  and  both  are  goml  subspecies.  The  winter  distribution  of  the  Limma  is 
mon*  southerly  than  the  other.  Of  Armnrht^  anotlier  extensive  l^iutific  islands- 
migrant,  rarely  found  on  the  nr*rthern  maiidand  in  winter,  I  have  treated  fully  under 
tki  genus. 

It  wt»uld  api>ear  then  that  we  should  be  right  in  considering  that  the  Palamrcth 

ttiicestors  of  our  present  Alaskan  avifauna  were  originally  bree^ling  residents  on  the 

island  land  areas  iunuediately  about  the  North  l*ole  and  became  ditfiised  lua  that 

ngioii  became  covered  with  ice.     As  this  refrigeration  began  at  a  center — ^whether 

tluit  center  was  at  the  Pole  or  elsewhere  is  immaterial — it  would  have  caused,  more 

markedly  than  before,  the  individuals  of  eatili  species  to  migrate  southward  over 

ocean  island  routes  when  that  suited  their  needs  and  over  larul  routes  when  tlmt  was 

more  to  their  taste.     This  separation  of  the  main  body  of  breeding  birds  and  their 

J  ae^^gation  into  several  noncomumnicating  parts  began  early  in  the  tirst  glacial 

f  period  and  continued  and  increased  as  time  went  on.    Then  there  occurred,  naturally^ 
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variations  iu  the  scattered  uoucommuuicating  members  of  each  species  because  of 
their  diltereiit  environments.    That  differentiation  increased  in  time,  but  varied  in 
amount  iu  the  different  groups  for  various  reasons.    Some  of  these  divifiions  iwi 
constitute  good  species,  while  others  are  only  considered  worthy  of  ranking  ai 
subspecies,  while  of  still  others  opinions  differ  as  to  the  sufficiency  of  causes  fo 
separation  as  species  or  subspecies  or  even  for  separation  at  all.    This  explains  tb» 
differences  between  such  forms  as  Somateria  mollissima  and  dresseri^  and  &  t%^ 
Arenaria  inierpres  and  A.  morinella,  and  Larus  glaucwt  and  L,  barraviantu,  TUl 
differentiation  is  correlated  by  the  time  which  has  elapsed  since  the  separation  began 
and  the  differing  enviroument,  but  the  species  or  subspecies  also  vary  in  amount  of 
difference  by  the  effects  of  another  factor,  the  degree  of  communication  possible  duiii^ 
the  early  or  intermittent  stages  of  the  separation.    The  generally  so-called  circampobv 
species  are  really  not  circumpolar  except  generically,  the  amount  of  our  ignonuiea 
being  more  than  sufficient  to  fill  up  the  measure  of  our  knowledge  of  what  constitutoi 
a  usually  so-called  circumpolar  species.    A  good  example  is  the  case  of  the  turustooe. 

Thus  it  would  ap^iear  probable  that  western  Alaska  and  the  Bering  Sea  isl 
are  the  remnants  of  former  land  areas  originally  connected  with  or  narrowly  8qft>  : 
rated  from  the  Palacarctic  continent,  the  differences  now  observable  as  to  resideot 
faunal  and  tioral  life  being  due  to  greater  or  less  volcanic  action  and  greater  or  lev  \ 
glacial  influence  in  affecting  and  isolating  that  life.  And  the  same  is  true  of  Kortii 
America  as  a  whole.  It  is  now  essentially  XearctiCy  with  a  very  strong  double  intrasioii, 
pre  and  post  glacial  (of  Palaearctic  derivation),  from  the  northeast  and  'Uorthwesti 
consecpient  on  glacial  and  volcanic  action,  destruction,  and  dispersion.  Where  these 
ox>posite  types  meet  the  modifying  influences  of  the  varied  environments  have  effected 
results  tending  to  bridge  over  the  gaps,  thus  producing  transitional  forms.  Thus  the 
retreat  of  the  ice  permitted  the  reextension  northward  of  Nearciic  types,  bat  coBr 
tact  with  boreal  influences  difierentiated  these  frontier  forms,  so  that  we  now  find 
them  generically  and  speciflcally  distinct  from  their  nearest  relatives.  In  less  degree 
have  the  southern  outliers  of  northern  forms  difl'erentiated. 

It  would  consequently  seem  from  this  discussion  that  from  the  elements  of  the 
Bering  Sea  avifauna  and  vicinity  are  deducible  several  zoogeographical  x)roviuces  and 
subi)rovinces,  and  that  the  whole  constitutes  a  division  of  the  llolarctie  region. 
l*rofessor  Newton's  term  Alaskan  can  be  retained  for  the  region  north  and  east  of 
the  Aliaska  Peninsula.  Tliis  peninsula,  with  the  islands  adjacent  on  the  south  and  the 
mainland  to  J3ritish  Columbia,  may  retain  Mr.  Nelson's  name  of  Sitkan.  It  is  properij 
a  true  transitional  subprovince  of  the  Xearctic.  The  Aleutian  Islands,  the  islimde 
of  Bering  Sea,  and  much,  perhaps  all,  of  the  mainland  coasts  of  Alaska  and  iiorfli- 
eastern  Asia  to  the  Arctic  Sea  constitute  a  single  subregion  to  which  the  name 
Aleutlcan  is  more  properly  applicable. 

These  views  are  necessarily  somewhat  suggestive  and  void  of  details,  but  seem 
X>ertinent  to  a  consideration  of  the  avifauna  of  the  Pribilof  Islands.  Unfortunately, 
little  is  known  concerning  the  exact  distribution  of  many  of  the  forms,  and  the  col- 
lections that  have  been  made  in  the  region  are  so  widely  scattered  that  it  is  imi)ossible 
to  bring  them  together  for  comparison. 


tPhalerinoi' 
hi  Da  iiicmocerfttrt^ 
jhoraiDphiia  aleuticuH. 
Liirrhyuchiia  pnittifcculns, 
jrhyncliiiH  crifttatalluh, 

(IHialeriH)  i)ygi*iit<?»ft' 
(Cicerniiia)  finfiillus. 
thliborairijiliuH  jiiitif|iiiiN. 
^nimpliiis  in:ii"iric>nitu*. 

■  kiUlit/.iL 

■  hyptf»leiiciiH» 

■  craveri. 
JmtB  oolumha. 

lomvia  bjul. 


AlUnae, 


PhaJetinae, 

;>tiaA  luaniltii* 

lav©  prepared  the  above  table  for  the  purpose  of  illustrating  the  great  differ- 
itween  the  two  aides  of  North  Amerit^a  as  represented  ia  this  order  J  But  one 
I  found  on  both  sides,  and  this  a  higli  northern  species  which  can  roadily  in  a 
Ud  season  pass  from  one  side  Uy  the  other.  The  Aleinae  are  difitiuct,  but  have 
been  separated  for  any  great  length  of  time.  The  characters  of  the  others 
e,  however,  that  wlien  the  present  boreal  climate  was  milder  a  barrier  existed  to 
t  dispersion, 
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au  do  little  more  than  hint  at  the  lacts,  phiises,  and  factors  that  are  concerned 
bird  inigration  of  this  f>ortion  of  Bering  Sea.  For  the  true  migrants  (not  snm- 
Beders)  the  course  is  undoubtedly  north  and  south  through  the  islands,  prac- 
all  the  individuals  going  to  breed  on  the  islands  north  of  the  Pribilof  group 
the  adjacent  Alaskan  and  Siberian  coasts,  t>etow  and  also  beyond  the  Straits. 
the  course  taken  by  the  migratory  docks  on  tlieir  way  south  after  reaching  the 


11  Atlantic 8p«ci^H  are  gtv«ii,  but  there  are  i%  miinber  of  aihUtiona]  Pn^'ilU-  toriim  rou fined  to  the 
lide.  The  BritiFih  MtiHOuin  catalogue,  vol.  XXVI,  ijiveH  ii  total  of  26  f*]>ocieM  for  this  opderi  of 
I  ikre  Pacific,  5  are  Atlaiitio,  and  3  are  iiommoii  to  both. 

1^7— PT  3^^ 24 
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Aleatiaus  there  in  little  direct  evidence.  That  which  is  available  iudicates  thne 
routes — one  southward  toward  the  Galifornian  coast,'  a  second  toward  the  Hawaiiai 
Islands,  and  a  third  along  the  Aleutian  chain,  thence  toward  the  Asiatic  coast  ui 
islands.  I  am  unaware  of  any  positive  movement  from  the  Aleutian  Islands  eastwvi 
along  the  coast  to  California  southward.  When  over  800  miles  sooth  of  Unalaskia 
Savanna  sparrow  {A.  mnthcichemUt)  boarded  the  vessel,  staid  with  us  all  night,  uidl 
saw  it  depart  the  next  morning  in  an  east  of  north  direction  which  would  tstkeittoili 
summer  home.  Mr.  Nelson  records  that  when  he  approached  the  Aleutian  Islands ii 
the  spring  of  1877  several  turnstones  were  seen  ten  or  twelve  hours'  steaming  frn 
the  islands.  They  were  headed  north.  Mr.  Elliott  also  tells  us  that  when  700  nuki 
off  the  Straits  of  Fuca  he  saw  many  individuals  of  the  same  species  heading  nortk' 
west  for  the  Aleutian  Islands.  In  May,  1890,  soon  after  passing  the  halfway  poiBt 
between  San  Francisco  and  Unalaska  we  began  to  see  phalaropes  (C,/ulicariM»)9d 
for  some  hundreds  of  miles  they  were  common.  Their  course  was  northward.  XdM 
tells  us  ^*  While  the  Corwin  was  midway  between  the  Aleutian  Islands  and  SanFrai- 
Cisco,  In  October,  18S1,  a  small  party  of  birds,  undoubtedly  of  this  species  [0.  damimm 
/ulvns\,waA  seen  passing  high  overhea<l,  coming  from  the  direction  of  the  Alentim 
Islands  and  passing  directly  toward  the  Hawaiian  group."  lie  adds,  '^This  is  certaiolf 
a  remarkable  flight  for  birds  of  this  character  to  undertake,  and  its  accomplishnwifc 
indicates  great  powers  of  flight  as  well  as  great  endurance." 

Dr.  Thomas  II.  Streets,  in  Bulletin  No.  7,  United  States  National  Museam,pa|l 
17,  tells  us,  in  speaking  of  the  same  species — the  Asiatic  golden  plover:  ^'Inregail 
to  the  habits  of  these  birds  we  were  informed  by  residents  of  the  island  [OtlMi 
Hawaiian  Islands]  that  they  make  their  first  annual  appearance  about  Septemte 
When  they  arrive  they  are  very  iK)or  and  weak,  having  evidently  been  on  a  leugtlqr 
voyage  and  been  deprived  of  food  for  a  long  time.    During  their  stiiy  through  tti 
winter  they  become  very  fat.    About  March  or  April  they  begin  to  prepare  for  thA 
departure.    They  can  be  seen  during  the  day,  at  this  time,  taking  long  or  short  fiigliti: 
out  at  sea  and  returning  again  to  the  islands.    This  exercise  is  undoubtedly  for  the 
purpose  of  strenj^theiiiii«j:  themselves  for  the  liiial  eftbrt,  their  muscles  diirinir  tbe  wii- 
ter's  life  of  luxury  and  ease  having?  become  flabby  and  feeble.     We  have  met  them  at 
sea  a  long  distance  from  any  land  very  much  exhausted,  and  have  known  them  to 
take  refnge  aboard   the  ship,  where  if  not  molested   they  would  remain  until  V6 
reached  land."     As  this  plover  is  unknown  from  the  Americjin  continent  in  wiut«r, 
breeding  only  in  summer  in  America  on  the  Bering  Sea  side  of  Alaska,  we  are  com- 
pelled to  the  conclusion  that  it  traverses  twice  a  year  the  2,000  miles  or  more  of  ocean 
between  the  Aleutian  and  Hawaiian  islands.-    The  species  breeding  in  Alaska  and 
ocimrring  in  winter  on  tlu^  Fannin«r  and  Hawaiian  groups  are  the  tiittler  (If.incanui)^ 
the  turnstone  {A,  htterprcfi),  the  sanderling  (Carenaria),  the  Asiatic  golden  plover (C. 
(i,/ulnis),th{i  bristle  thighed  curlew  (X,  femora  I  is) — taken  several  times  in  Alaska,  tiift 
pintail  (/>.  acuta)^  the  shovcler  {S,  rb/peatu)^  and  perhaps  many  others.     We  aretbus 


'  This  is  prol)ably  wroiij;  and  sliouM  1h^  ;u1(1<mI  to  tlio  second.  The  barn  swallow  breeilA  at  Ciift* 
laska  and  far  northward,  and  evidentlv  rearlu^s  tliero  throiijj^h  California.  It  and  the  robin  are  Vat 
accidental  on  the  PiibilofH. 

-In  the  extracts  from  the  diary  of  Henry  Talraer  (RothschUd,  Avifanna  Laysau,  1893,  Vol.  1, 
p.  xiv,  oc<'nr8  the  foHowing:  "A  kolea  ((ndden  Plover,  ('haradrins  fiilriis)  How  also  round  the  ship  an*' 
considerably  jwtonished  nie  by  sittin*^  <»n  th<»  water  several  times  to  rest."  This  occurretl  just  pre 
vions  to  August  18. 
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fed  in  the  belief  Uiat  ujif^nitioii  dam  Uikv.  plaee  jK^ross  these  extensive  wastes  of 
itern.  The  burred -tailed  godwit  {Lhnom  laiqHhium  baHirl}^  i«  aiiofher  example  of  a 
icitic  migrant.  They  pass  throiiirh  the  Aleutian  l^hmds  in  upringr  in  small  tim^ks, 
|ch  St,  Michaels  before  tlie  end  of  Mny,  and  breed  along  that  coant  of  Bering  Sea, 
Mf.y  return  in  the  fall,  pa«s  throu^^h  the  Pribilofs  and  the  Aleutians,  and  winter  on 
le islands  of  Polynesia  and  Southeastern  Asia,  Australia,  an<I  New  Zeahmd.  They 
f  absent  from  North  Anieriea  dnriog  onr  winter^  tliere  being  but  one  record— in 
\iWi'V  raliforiiia.'  Their  eourse  is  probably  through  thr  Ah^itiaii  chain,  on  uiany 
iftuds  i»f  which  tiiey  have  been  takeu^  thence  to  the  fhi[Hinesi^  coast,  and  southward, 
iter  tt|>eeies  of  Asiatic  winterir»g  birds  ocenr,  luH-eding  in  Ala^slia;  also  intlivitiuals 
liftgtern  American  species  have  been  taken  with  them  on  the  islands  of  Bering  Sea, 
US  pointing  c<andnsively  to  a  Trngratiou  route  over  the  western  Pacitic*  Ocean.  An 
lergn^up  of  nngration  movements  froTu  the  Alaskan  breeding  groumis  is  shown  in 
ch  species  as  the  Pribilof  sainl piper  ( T,  ptihmemiH)^  and  the  emperor  goose  (P,  emm- 
?fl)  and  many  other  species.  These  winter  on  the  sh^u'es  of  the  souther  a  islands  of 
s  AJentian  chain  and  along  the  Aliaska  coast  southward. 
The  fact  that  many  species  of  Ahtskau  birds  boldly  huinch  themselves  into  the 
le  expanse  of  ocean  lietween  their  summer  and  winter  habitats  naturally  leads  ns 
xpect  that  at  Hometime  in  the  remote  geological  past  their  anrestora  had  a  more 
y  course  over  coutigmms  land  areas  which  have  since  been  submerged.  No  other 
tion  seems  tjossible,  and  many  probabilities  point  to  such  a  concluBion  in  spite  of 
fact  now  of  eonsiderabl©  deep  water  intervening.  Birds  have  no  inclination  to 
rtore  unknown  regions  lyiug  at  such  great  distances  apart.  Their  movements  must 
lessarily  have  begun  gradually  over  contiguous  or  narrowly  separated  areas  which 
}fe  be«^n  widened  daring  the  operation  of  geologic  changes.  Tiie  Pribilof  group  is 
pe  2o(>  miles  froai  the  nearest  Alaskan  coast;  they  are  nearly  200  miles  north  of  the 
iuttan  chaiT».  They  are  2nO  miles  sfntth  of  the  next  island  to  tlic  northward,  St, 
ltliew«  The<  vommander  Islands  lie  7.10  miles  westward.  The  islands  of  the  Aleutian 
An  are  generally  visible  trom  each  other  in  clear  weather,  but  gaps  of  40  to  CO  miles 
lfi*e<pient«  Attn,  the  nH>st  eastern  of  the  chain,  is  about  180  miles  from  the  nearest 
Uie  Commander  Ishiuds  and  about  r»tM>  from  the  nearest  coast  of  Asia^  Cape  Shi 
mki  in  Kamchatka.  California  is  some  2,(KM)  miles  southeastward  of  Unalaska, 
Sitka  is  about  the  same  distance  almost  directly  eastward.  The  Hawaiian 
ods  are  also  2,(KK>  miles  directly  southward  from  Uualaska,  without  intervening 
^^  Bird  migration  between  the  the  Pribilofs  and  the  Aleutians  and  between  the 
HBans  and  Asia,  Polynesia,  and  tlie  Hawaiian  group  umloubtcdly  occurs  with 
y  species  and  in  enormous  numbers. 

It  has  oltrn  been  asserted  that  migrating  birds  take  advantage  of  geographical 
ects,  as  niouutaina,  valleys,  rivers^  etc.,  in  directing  their  course  during  tlieir  long 
meys  from  their  summer  to  their  winter  habitat.  However  plausilde  this  may  be 
api»Iied  to  land  nngratiug  birds  it  fails  completely  upon  consideration  as  a  factor 
Ihe  movetnents  of  the  Pacific  birds  noted  above<  I  am  not  even  sure  that  it  is  a 
^esiSAry  factor  even  to  laud  migrating  liirds,  but  however  that  may  be  it  moat 
lainly  can  not  be  considered  when  one  is  endeavoring  to  account  for  t^auses  that 
le  these  birds  to  contiuue  rn  a  direct  line;  for  instance,  from  the  Aleutian  to  the 


»Lft  PrtS!t  No.  S^IH,  U.S.N.M.,  1882,  L.  Ilelding  (in  iipriDgp  hetid). 
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Hawaiian  islands.    Migrating  birds  evidently  have  a  power  of  keeping  a  straight 
course  for  very  long  distances,  a  sense  of  direction,  as  it  were,  which  enables  or  allofi 
them  to  fly  at  certain  periods  for  a  certain  time,  the  starting  and  arriving  places  being 
positive  factors  as  well  as  the  distance  between,  thus  insuring  an  arrival— winds  and 
other  influences  permitting — within  a  certain  time  near  some  objective  point,  tto 
exact  location  of  which  can  be  ascertained  by  the  ordinary  powers  of  observatioD. 
As  we  in  ourselves  combine  in  a  marvelous  degree  certain  attributes  or  powers,  poidf 
educational  ones,  unknown  to,  or  only  in  an  embryonic  stage  in  our  ancestors,  so 
birds,  migrating  first  from  necessity  over  short  distances,  have  during  the  lapse  of 
countless  ages,  as  necessity  enforced,  developed  a  sense  of  direction  which  is  practi- 
cally unknown  among  mammals  and  is  consequently  difficult  to  be  imagined  and. 
understood  by  ourselves.    This  accounts  for  the  great  loss  when  migratory  spedea, 
like  the  Pacific  salmon  and    the  European  migratory  quail,  are  transplanted  to 
localities  geographically  opposite  that  to  which  their  ancestors  had  for  ages  been 
accustomed  to. 

It  must  not  be  understood  that  I  am  wedded  to  the  idea  that  land  coonectioa 
must  have  been  straight  and  continuous  between  the  Aleutian  and  Hawaiian  groopsi 
It  would  seem    more  probable  that  these  ancient  connective  land   areas  existed 
between  these  points,  but  fronting  on  the  American  and  Asiatic  continents,  respee- 
tively.    The  descendants  of  our  ancient  migrating  birds  possibly  have  simply  gradu- 
ally straightened  out  the  originally  somewhat  perhaps  crooked  course.    In  other 
words,  the  lines  of  migration  today  are  somewhat  different  from  the  ancient  lioei 
because  of  the  tendency  of  natural  selection  to  weed  out  gradually  those  individoab 
or  groups  of  individuals  not  adapting  themselves  to  the  altering  physical  eoodi- 
tions  and  availing  themselves  of  the  direct,  less  dangerous,  and  shortest  route 
between  the  starting  and  objective  points.    Our  knowledge  of  Pacific  migratioDii 
still  in  its  infancy,  and  this  brief  chapter  may  suggest  fnri^her  investigation. 

Synopsis  of  Prihilof  birds. 

Swimmers 39 

Wadf'Fs 15 

Birds  of  prey 5 

Perchers 10 

TotJil  species 69 

Total  families 21 

Total  geiHTa 56 
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two  youDg  collected  on  August  7  (about  two  months  old),  the  necks  have  a  gn^ 
number  of  these  long,  white  flloplumes  projecting  beyond  the  down  (fig.  9).  Thwe  1 
average  about  12  niillimeters  in  length,  and  are  also  to  be  found  spariugly  all  ovtc 
the  body,  especially  on  the  thighs.    I  am  at  a  loss  to  interpret  these  feather  stracr 
tures.    They  are  evidently  degenerate  and  homologons  with  those  so  abundant  about 
the  bases  of 'the  larger  feathers  of  eagles,  etc.,  but  in  this  instance  they  precede  the  trnii 
feather  growth.    The  feathers  of  the  white  thigh  patches  of  the  folly  adult  geuenllj 
begin  to  loosen  by  June,  so  that  few  specimens  are  perfect  in  that  respect  Brnmat 
those  taken  on  June  13.    On  August  7,  good-sized  young  were  found  hiding  amoDf 
the  rocks,  and  two  were  collected,  Nos.  118726, 118727,  9  9  ;  one  of  these,  28  iucheslons 
is  still  in  the  downy  stage  on  the  body,  but  the  wings  and  scapulars  are  well  featln 
ered,  and  some  new  feathers  are  showing  down  the  breast    Others  are  to  be  seen  d 
over  the  body  u|)on  parting  the  down.    The  tail  is  well  grown.    The  down  is  darkest 
sooty  seal  brown,  toward  the  tail,  gradually  changing  to  drab  gray  toward  and  on  tlie 
head.    The  other  specimen  is  older  and  has  lost  the  down  on  the  body  and  partly 
up  the  neck,  where  it  has  been  replaced  by  the  shorter  and  much-paler  new  growth 
of  down.    This  change  takes  place  all  over  the  body,  the  long,  brown,  first  down 
giving  way  to  the  new  true  feathers  after  they  have  grown  for  a  time,  and  a  uei, 
short,  whitish  down,  which  evidently  is  permanent  until  the  next  year's  molt 

A  very  small  nestling  (No.  G2533,  St.  Paul,  July  2, 1872,  H.  W.  EUiott)  is  scantilj 
clothed  with  dark  brown  down,  it  being  especially  abundant  on  the  thighs  audscaotj 
elsewhere.  Most  of  the  down  is  still  bound  with  the  remains  of  the  sheaths,  buton 
the  thighs  it  is  dry  and  fluffy.  On  one  of  the  thighs  and  on  the  neck  dowuwardaQ 
over  the  nnderbody  are  single  white  downs  scattered  about  somewhat  evenly.  On 
the  other  thigh  there  is  but  one.  A  few  white  downs  can  be  seen  on  my  two  larger 
specimens  when  the  long  dark  down  is  parted,  but  there  are  very  few. 

The  absence  of  down  attached  to  the  tips  of  the  new  feather  growth  of  the  cor- 
morant ami  which  is  so  couspiciuous  in  many  species,  especially  in  the  higher  birds, 
led  nie  to  examine  these  si)ecimens  closely.     The  seciuence  of  feather  growth  on  tbe 
body  of  the  cormorant  is  as  follows.     The  bird  is  batched  nude.     In  a  few  days  down 
appears  on  the  feather  tracts  of  the  dorsal  surface,  the  growth  gradually  spreaJiug 
until  the  whole  body  is  covered  with  the  down,  the  head  being  the  last  t<»beeODi 
l)leted.     This  down  increases  in  length  as  the  bird  grows,  reaching  a  length  on  the 
back  of  about  21  millimeters.     When  this  down  has  reached  its  full  length  and  abun- 
dance, our  young  bird  is  about  one-third  grown.     Then  the  new  plumage  contour 
feathers  appear,  as  I  have  described.     As  these  new  feathers  increase  in  length  tte 
tirst  down  loosens  and  drops  out  and  another  downy  growth  follows.     Thusiulbc 
young  cormorant,  before  it  has  become  fully  feathered,  there  have  developed  twodis 
tinct  downs,  structurally  similar,  but  ditfering  in  color  and  length,  and  functiouallji 
if  such  a  word  can  be  applied  here,  dissimilar.     These  two  down  growthci  are  common 
to  many  other  birds,  especially  the  hawks,  but  there  the  first  is  attached  to  tbetipsrf 
the  tirst  plumage  feathers  as  they  grow  out,  whereas  in  tbe  Stegauopodes  the  opposite 
is  the  case.     Hence  i  liave  formed  the  opinion  that  the  first  down  growth  of  tbe  cot 
niorant  is  homologous  with  the  tirst  down  growth  of  other  groups.     An  examinatao 
;ind  comparison  of  many  specimens  of  young  birds  of  this  order  reveals  similar coi 
(litions  to  those  of  the  cormorant.      Hence  tbe  conclusion  is  inevitable  that  in  tb 
order  we  have  early  plumage  conditions  quite  different  to  those  that  obtain  in  all  t 
other  groups. 
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Oti  tbe  lower  portion  of  the  legs  of  my  larj^er  youog  spet^imen  there  are  quite  a 
iiiiuber  of  feathers  nearly  full  grown,  which  in  their  appearance  difVer  greatly  from 
hose  on  the  body.  Their  distal  outline,  iii.st43ad  of  being  clean  ciifc,  have  the  rau»i 
jonsklerably  lengthciunl  and  tlufty.  At  tirst  glance  this  would  seem  to  be  similar  to 
he  down  attjiehed  to  the  tirst  feathers  of  other  birds,  but  under  the  microscope  it  is 
iei*ri  tliat  the  rami  tips  are  simply  lengthened,  they  having  longer  nirdii  than  usual, 
rbevar©  really  partially  semiphitnaceuns  feathers,  lint  attacbed  to  the  tips  of  one 
Dt  twti  of  the  rami  on  nearly  every  one  of  these  feathers  is  a  slight  Hwelling  with  a 
ccntiiiuatioii  of  tlie  rami  at  its  apex.  These  ends  are  variously  broken  ami  iuiperfeet, 
hat  there  can  be  no  question  hut  that  Ihcy  are  a  relic  of  the  lirst  down  growth,  and 
heni'e  are  identical  with  those  describe*!  under  Trintfit  piihctiremii<^  hut  of  course  greatly 
ikgenerate..  Also  on  the  early  upper  tail  coverts  the  tips  carry  a  rudiment  of  the 
down  growth. 

Ill  the  higher  groups,  aciording  to  the  |Mmition  olthe  birds  in  the  avi;iii  scale  and 
Uiu  Uight  and  uiditication  characteristics,  the  suitpressiou  of  the  first  ihnvns  on  the 
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T1P8  or  FBATrrvMs  or  Yovwi  Cormoaant. 
^^  1^  c,  d,  r^  from  lowir  portirm  tTf  Jep,  shnwitig  vmioiisly  wnm  rnini  Mp«,  d  unt!  e  with  riiftintfiitfft  vf  riowti  a1Ui:)if!>d; 
/Upiif  «  »4ii'utiilary,  llio  hhimlt  iiortiou  bpiii;:  tb*i  «lfgoiit?r}*i*i  down;  ;/,  tip  of  an  tipjior  tail  iti'veni.  with  rudimtjiitAry  flown 
Attiebtd,  h,  lip  of  a  U-ninl  with  a  more  porffMi  UMiu^^h  riitlituf-^nliirv  (I»wti,     All  gr^^atly  tsiiijir|<i?ih 

lips  or  the  rtight  feathers  is  either  complete  or  partially  so.  In  the  birds  of  this  order 
tbere  is  a  slight  difference  according  to  the  family^  but  as  a  rule  the  down  is  persistent 
ciiasiaall  iKutiou  of  the  growing  tlight  feather.  In  the  cormoi*ant  it  is  rimch  less  so 
Umi  ill  the  other  examples  of  the  order  that  1  have  seen.  On  some  secondaries  ami 
tertiaries  of  the  larger  of  my  young  specimens  there  are  attached  to  the  tips  a  pro- 
tijfration  of  the  rachis,  having  longer  rami  but  shorter  radii  than  tliose  immediately 
belnw,  A  very  sinuhir  though  more  perfect  structure  is  found  in  some  other  birds  of 
Hher  orders,  where  there  can  be  no  question  as  to  their  downy  uaturc  and  i>ositiou, 
Jij([ue*t  ion  ably  this  irregular,  imperfect,  and  short  lived  growth  is  the  remnant  of 
Be  downs  of  the  tlight  feathers.  They  rarely  exceed  3  or  4  millimeters  in  length. 
I  tSulti  they  are  much  larger  and  more  persistent,  and  ditler  but  little  in  the  other 
DiHit^s. 

Unlike  most  water  birds,  the  cormorant  is  hatched  nude  ajid  its  egga  are  very 
tall,  coiisiilering  tlie  bulk  of  the  parents.     S^jou  after  liatchiug  the  down  appears, 
ct  at  first  but  increasing  in  length  as  the  bird  grows.    As  it  reaches  full  size  the 
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first  triio  feiitliers,  tlie  wiuteriiig  plumage,  appears,  and  as  it  rovers  the  body  the  da 
looseus  and  drops  out,    A  uiiLTOscopical  examhiatioa  of  this  down  reveals  a 
bimch  of  down  rami  but  all  niiited  at  their  proximal  ends  in  a  somewhat  un 
manner,  ho  that  their  (combined  niaa«  at  that  point  is  homogeneous  and  oannatj 
separated,  when  fully  grown,  into  rand  parts.     Figs,  10  and  11  show  the  struetur«| 
these  downs.    We  have  thus  a  pe^ndiar  case  <iuite  uidike  any  other  North  Ainertflj 
bird  except  the  members  of  this  order  in  that  the  lirst  body  downs  are  not  puaUodi 
bj  and  attached  to  the  tips  of  the  new  feathers. 

The  presence  of  a  well-detined  persistant  rachis  or  calamus,  the  nnequal 
irregular  dividing  of  i\m  bases  of  the  down  rand  and  their  non  attach  men  t,exb 
to  the  tip8  of  the  new  feathers,  their  slow  growtli,  and  the  long  period  of  use  of  I 
true  feathers,  suggests  that  we  have  to  do  with  fe^ither  conditions  much  more  jiHi 
tive  and  degenerate  than  in  water  birds  generally,  and  (juite  difterent  U*  tho8«  to^ 
considered  latter.     No  stnieture  or  rami  liases  i-an  be  seen  in  the  rachis  wlit»n 
grown,  though  as  it  is  growing  the  bundles  of  ruini  libers  are  distinctly  to  ht 
even  to  the  growing  end,  as  shown  in  fig.  12,     Further  explanation  uill  be  tiMUiti  < 
the  plate. 

Consideration  ;iud  ciimparison  of  these  feather  structures  and  the  envirotiii 
influences  of  the  hal>it:it  of  the  species  has  led  me  to  the  oouehision  that  tbe  i 
morants,  with  the  otiier  members  of  the  order,  occupy  a  much  lower  positiou  on 
avian  srale  than  the  other  species  of  this  list    The  very  small  egg,  the  nudity  at  \nt\ 
the  growth  and  character  of  the  first  ami  second  feathering  arc  morphological  cban 
ters,  which,  taken  together,  are  so  strikingly  ditt'crent  from  our  other  water  birdH^ 
to  be  explained  oidy  on  the  ground  of  the  birds  being  less  advanced,  and  the 
Tuore  generalized.    The  principal  use  of  featliers  is  as  a  protection  to  the  cati 
especially  to  prevent  the  rapid  loss  of  body  heat;   therefore   the  great  ditterenoi 
noticeable  between  the  feathers  of  laud  and  water  birds— such,  for  instance,  as 
long,  narrow,  fluffy,  less  rigid  and  less  oily  feathers  of  the  former  as  c^impant]  v^jlj 
the  short,  broad,  and  more  compact,  grciiter  curved,  and  more  oily  feathera  of  I 
latter    are  adaptive  and  their  use  highly  mechanical.    It  thus  follows  that  diffen 
of  method  and  seipieuce  of  growth  of  the  fe^ithers  of  water  birds,  when  the  mecb 
cal  stress  due  to  similarity  of  use  varies  but  slightly,  or  not  at  all,  are  of  value  i 
purely  morphological  grouiuls,  and  suggestive  of  the  path  of  their  evolution. 
speciidization  of  any  group  is  due  to  the  constant  etforts  of  such  to  a^lapt  theui)(4^lvi 
to  minute  changes  of  environment  during   millions  of  years,   the   pathway 
selected  by  the  tastes  of  a  more  or  less  numerous  lH>dy  of  individuals,  sep 
bodies  diverging  in  different  directions  and  gradually  becoming  more  different,  tJii^ 
forming  other  species  and  genera*     But  the  slight   iieed   of  further   physiald^jid 
specialization  of  the  feather  growth,  atter  haviugonce  attained  a  high  plane,  is  slm^ 
by  the  suthciency  of  their  development  in  securing  au  end  necessary  for  the  din 
preservation  of  the  spe<*ies — the  prevention  of  the  rapid  loss  of  body  heat  an<I  proti 
tion  of  tlie  cuticle.     Further  changes  (color  and  shape)  must  nt^cessarily  result  fc 
the  a<:tiou  of  psychological  or  psychodynandcal  intluencee.     According  to  tbi«i 
the  cormorant  has  remained  at,  or  probably  degenerated  to,  a  lower  iH>int  <jii 
aviiin  scale  than  any  of  the  other  forms  of  this  list.     And  this  seems  true  als*>  of  ( 
(tther  members  of  the  same  order,  although  all  of  them  have  variously  differentiated 
in  the  direction  of  greater  specialization,  but  uot  in  all  resi»ects  to  the  same  extent  il 
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other  water  birds.'  The  t'^<*t  that  ditl'erent  s[Jticie8  have  at!fOi!ii)!iHhed  similar  com- 
[^arable  results  iti  mature  phunage,  by  ruad^  so  striliiri<^ly  diftercsiit,  argues,  I  think, 
Hit  ovDliitioiud  suggostiiju  ol'  thti  t?hrouolo;^ical  flmiigt^.s  which  liave  taken  pJaee.  Our 
knowledge  of  the  relatiouships  of  extaut  t<>  extinct  ibrms  is  ubviuu^ly  erude  and 
iuexiK't,  because  of  the  great  lack  of  pre^iae  data  and  thcf  delieioncies  of  the  kuown 
Wjd  guessed  at  ^eolu*^ieal  reeord;  and  on  the  other  hainl  one  is  apt  to  be  misled  by 
not  iimperly  discriminating  betwf^en  the  pnrrly  amrpliological  cluiracters  and  those 
that  are  partly  or  entirely  and  strikingly  adaptive,  either  on  physiological  or  psycho- 
lugiciil  lines. 

1  iiin  fully  aware  that  in  thus  placing  tluH  species  at  the  foot  of  my  ornithological 
ladiU'r  1  am  iloing  violenee  to  current  oinnions;  yet  considering  its  life  liist*jry,  itfi 
eviilt-tit  generali/A'd  low  structure,  and  lack  of  arlvaneed  speciaUzation,  1  eau  not 
c-otjwider  it  as  anything  but  lower  in  the  avian  scale  than  the  other  species  of  water 
\mh  ti"  follow. 

Tlie  aest  of  the  red  faced  cormorant  is  large,  IfJ  iu  18  inches  in  dhimeter,  and  is 
jjluced  in  the  center  of  a  niche  or  shelf  of  the  rocks.  It  is  coniposed  almost  entirely 
iff  5i>st  ferns  with  a  few  ipdll  feathers  of  the  large  galls  inserted  m  the  sides,  perhaps 
forurii;unent  or  recognition.  The  nests  are  Viny  lilthy;  insects,  especially  maggots, 
fmum  beneath  them,  and  evidently  they  are  used  for  many  seasons,  with  repairs* 
Tliey  breed  early.  Elliott  Umk  two  eggs,  well  incubated,  on  June  t,  1871%  and  1 
«i€««red  young,  some  a  week  4ild,  on  Walrus  Island,  on  dune  i:{,  together  with  eggs 
I  more  or  less  advanced  in  incubatio[i.  Some  nests  contained  two,  others  three,  antl  a 
r  four  eggs,  Usu ally  the  birds  leave  the  nest  upon  our  approaching,  but  in  one 
I  by  moving  slowly  1  succeeded  in  ca[>turing  a  female  by  the  neck  with  my  hand. 
^'Froni  the  nest  of  a  cormorant  I  remcjved  two  full  grown  birds,  to  all  appearances 
I  parents  of  the  brood  of  chicks,  and  I  afterwards  observed  two  other  adult  birds 
[filing  the  chicks  ami  taking  a  parent's  care  of  them.-*— //«^^. 

The  v^i^^  of  this  species  are  very  small  for  the  size  of  the  birds.  The  general 
[color  is  a  light,  pale  blue,  over  which  is  deposited,  tlduly  and  thickly,  a  layer  of  white, 
[clialky  lirae^  which  is  roughened  by  contact  with  the  nesting  material.  Usually  the 
I  bloc  eau  be  seen  through  this  white  layer,  but  oileu  it  is  thick  and  can  be  i)icked  off 
[anil  scraped  from  the  bluish  surface  of  the  Vi^g,  That  the  white  surliice  layer  is  soft 
I  When  the  egg  m  deposited  is  shown  especially  by  No.  10741,  which  has  several  small 
pieces  of  grassy  matter  Imbedded  in  the  surface,  besides  jnimerous  impressions  of 
1  others.  The  eggs  are  tilthy,  as  a  rule,  when  in  the  nest,  and  when  advanced  iu 
^  incubation  are  apt  to  be  staijied  yellowish,  even  when  well  washed  and  cleaned. 

The  largest  and  smallest  eggs  were  collected  by  Mr*  Klliott  in  the  summer  of  1872, 
I  tod  measure  -,00  by  L45,  2,20  by  1.57.     A  set  of  three  taken  by  myself  on  June  I'ij 
jtSM,  on  Walrus  Island,  nieasnre  2.a0  by  1,55,  2.41  by  L52,  2,30  by  1,54.     A  single 
I  taken  at  the  same  time  is  2.40  by  1,40,     I  saw  several  sets  of  four. 
The  following  arc  the  weights  of  seven  specimens  collected  June  13,  18*t0:  Adult 


in  Snla  dowtis  are  proininenUy  attacbecl  to  the  tipa  of  the  flight  featborti  aqiI  their  coverts, 

rtiii*  !<|ienUH*  iit  l©!iHt  tti  tli«  BCfvpiilurn.     OtherwiBo  tlioy  utD  mh   in   Phafmroconu.     Tliu  t^xplaim* 

perhaps  Hiniple.  thft  Jiighur  ibcid-gcttinj^;;  hiibits  uf  A'wfa  having  prt»duci«l  find  fixod  »  roircspond- 

vaiK'etuuiituf  truther  fttnictiirti  tni  th*^  paitsH  TiH^titioiiod,  *nvin;^  to  tlidr  baldtuiti  use.     Tljt*  low 

k  of  tfar'  nu'inlHar8  of  tbin  iirtlfr  briH  jtuntutte'd  n  du^oii*'ratioii  of  thr  coinitiictive  portifjii  urtbc>  brst 

if-r  »*tructiirt5K  uii  UtoMi!  piirtH  \vs^  c-ourerniMl  iu  the  pow*ir»  of  tOgbt,  and  wbicb,  in  Phaiacro- 
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maieti  5}  sad  5f  pounds;  adolt  femakS)  4|  Mid  ^i^'  iKiriruU;  i  initio  tura  (^mi 
4{,  B%j  Mid  I^  poondfl. 

Order  ASBBBB8.    LMiiellinMttnfel  SwioiivMs. 

Family  ANATIDAB.    Duoks,  Gee&ep  and  Swans, 

Btovea  are  here  noted  ae- oceonring  <tt  the  lalaiids;  others  arc  ituikiubtetity  to  I 
fimod  dating  nigrattone  and  in  winter.    Three  siieeiaa  tracud,  two  commyulj  nui  j 
the  other  in  email  nnmbern.    Of  ohe  of  theee,  the  Herieqtilii  dttck,  it  would  Brnm  Hut 
the  neet  and  eggs  have  not  been  seen  on  the  islands,  though  the  young  iit)fMreit% 
have  been  tiken." 


I  (Cam.).    AmeiloMi] 
Mmrpu  mmeriMmm$9  Daix,  Pioe.  (M.  Ae.  Sol,^  IflTS,  30, 
JftiffM]  menfmmr,  Coiim^  K^,  imo,  Tie. 

Mmfmnmt  mmtrimmu,  Balvadobi,  Cat.  B.  Br.  Uni*,  XXtlI|  ISH^  417^—4. 0.17.  CL  I 
ie65, 47.— BiDOWATt  Bail.  180^  8e. 

Of  nndoabted  ooonnrMiee  during  migrations  and  in  wint&r^  bat  tbe  oidy  I 
edge  1  have  is  from  Dr.  Dan's  refeienoe  as  aboT6f  m'bicli  simply  uotm  ita  qqcii 
in  winter.  ^i 


I  pon(i%l 


a  fltesMa  hjeoMBa  (Llan.).    OUUflqnaw,  ^'am^ktkT 

BmnUm $UuMUf  CqVWB, la EDkilt^l  Jt^  AS.  Ahmkm,  lH7a ;  R^fpHni,  1»75,  in;  Key ,  \m\ m- 1 

EUUOR^  Umu  Seel  Us.,  18B8, 180.— SALVAMut,  (  aL  \L  Ur.  Mim.,  XXVjrr.  ]^  m 
Okmpi^  1i9mM»,  A.  O.  U.  Ch.  Llii,  iee6^66.-Bin<4WAT,  Mtbii.  mm,  108,  .  . 

BmrwUmk9$mtaU,A.  O.  U.  Qom.,  Auk,  1897,  US.  :^  i\ 

A  eomBion  species.  Breeds  near  the  frediwater  ponds.  *^  The  sm/kn  k » vcifl 
livdy  birdy  particnlarly  in  the  spring,  when,  with  the  breaking  up  of  thf?  k^,  it  tm\ 
into  the  open  reaehee  of  water  and  raises  its  pecallaTf  sotiottiu^,  aud  reiterBted  cqrj 
ahr^iuuik-nadh-^ahj  which  rings  cheerfally  npon  the  ear  after  the  sileoce  and  ik 
dearth  of  an  ice-boand  winter  " — (Elliott).  They  can  be  foond  an  all  the 
it  is  common  to  see  a  male  resting  quietly  on  the  surfsMX)  at  no  great  diatanoe  1 
sitting  mate.  When  disturbed  and  made  to  fly,  the  loud  cries  of  the  male  soendedi 
like  atp-ow-dw-owerrr.  Between  the  foxes  and  the  uatiTee^  who,  upon  finding  a  i 
generally  suck  the  eggs,  it  is  a  wonder  that  the  Hpecieii  in  so  common.  Befofsl 
about  the  time  that  the  young  are  hatched  and  brought  to  the  jHinds  by  their  i 
the  males  have  forsaken  their  usual  haunts  on  the  ix>nd^  and  have  left  fori 
sea.  This  occurs  early  in  August.  The  nests  are  placed  almost  anywhere  on  tJiel 
ground  near  the  ponds,  on  a  little  rise,  usually.  On  June  12  1  found  a  nest  utid  i 
fresh  eggs  about  40  feet  from  the  village  pond  on  Bt>  Paul.  It  waa  plibcjed  ou  iil|j 
hillock  on  the  killing  ground.  When  Hushed,  about  10  feet  off,  the  bird  flew « 
to  its  mate  in  the  pond.  Leaving  the  eggs,  I  retained  mHyiu  to  find  that  she  i 
back,  had  covered  them  completely  with  down  ami  dry,  short  grass,  and  retur 
the  iK)nd.  June  17,  before  8  a.  m.,  I  found  a  nest^  merely  a  few  pieces  of  short  \ 
stems,  and  containing  one  egg.  Each  morning  thereafter  at  the  aanie  time  I 
another  egg  and  more  nest  material,  including  from  the  seoond  morning  an  udditi 
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'  This  is  a  very  distinct  order.     It  should  probably  rank  highcir,  hnt  to  plaice  it  elaowh^Bi 
do  violence  to  the  seqnence  following.    The  feather  stmcttire  and  irrowth  (iMpeci^llj  of  Hie  : 
tiles)  are  quite  different  and  distinct  from  all  our  other  orderm. 
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down,  wbieli  was  always  jilacetl  on  and  around  the  eggs,  not  bi^^noatli,  and 
cb  wji«  evidently  froni  the  bird's  own  breast.  On  June  10  several  males  were  to 
leen  still  in  the  winter  plnniiige,  and  «nie  remained  for  a  con.^ide^rable  time  after 
hthe  heud  ft^athers  unehan^^ed,  A  female^  June  iil,  luul  not  eliauge4  at  all.  No, 
fJ28,  iy  June  7*  Tip  and  base  of  bill  black,  center  bii^^ht  salmon,  blending  in 
Hi,  but  joining  black  in  front  of  nostrils  by  a  sharp  enrved  line,  Salmon  color 
tinned  aenms  lower  jaw,  with  the  tip  blackish.  Feet  pearly  wliite,  webs  darkish, 
[>  jouits,  tis  well  as  Ijetwe^m  scales;  iris  yellow  gray.  No.  1187L**),  9  ,  June  7.  Bill 
ydark  olive,  base  behind  nostrils  bloU^hy  greeinsii;  feet  similar  to  6  ;  iris  light 
el,  l>owny  young:  Bill  ilark  lirown,  center  of  tip  of  upper  mandible  horny 
dish,  reaching  l>ack  on  the  sides  somewhat;  iris  dark  brown;  feet  glossy  greenish 
^',  Joints  darker;  webs  at  sides  of  toes  light  olive,  reaching  partly  over  toes  between 
ijointa. 

pstrionicus  Mstrionicus  (Linn.).     llurUtijtiiii  Hiick. 

ftiwtritjnicrtM  iitrqHaiHi*j  CoL'Ks,  til  KUinttV  Rpt,  AILAhuika^  1873;  Rtsprini^  1875,  IW, — ELLHiTT, 

Moti.  S.  Ml  Ills.,  18S2,  130. 
H{iiftrionicHn'\  minntHs^^  f'oUKs,  Ki'y,  1890,  707. 
CmmoneiUi  hiHirionica,  Salvauoui,  Vat.  11.  Br,  Mns,,  XXVI 1,  1S05,  395. 

^K      99*— A.  O.  U.  Ch.  List,  18116,  55.— Kiimiway,  Man.  1896,  107. 

p5tfi  abundant  si>ecies  about  the  rocky  islets  and  shores,  usually  in  fpute  large 

Bj^    ^*It  is  the  most  gregarious  of  all  the  dock  tribe  known  t^*  these  islands;  tlockB 

t  hundred  closely  bunched  together  may  be  found  at  every  turn  by  the  traveler  on 

coast;  nor  is  it  particularly  wild  or  shy,  for  every  morning  at  St.  George    »    *    « 

mid  have  a  shot  at  fifty  or  a  hundred  of  these  birds,    ♦    •    •     It  is  a  remarkably 

ntbiid,  and  from  it  I  never  heard  any  cry  whatever  during  the  whole  year;  for  it 

)oat  the  island,  unless  the  ice  drives  it  away,  throughimt  that  entire  perioib'' — 

Mt)    On  a  little  rock  oft  shnrc,  under  Village  Hill  on  8t*  Paul,  I  saw  frequently 

r  150  of  this  species.    They  raine  about  7  p.  m,  to  roost  during  favorable  weather. 

nga  person  on  the  cliff,  they  tly  off  into  the  sea;  but  if  one  remains  riuiet  they  soon 

rn,  and,  taking  advantage  of  the  crest  of  a  wave,  make  a  short  flight  to  the  rock, 

l>ng  them,  on  June  lii,  I  saw  thret.;  male  Steller's  eiders  and  several  females.     In 

weather  on  the  western  side  ot  the  island  they  roosted  at  night  on  the  rocks  in 

barbor,  and  often  during  the  summer  came  into  the  harbor,  ami  even  tiew  up  the 

QU,     On  Jidy  IM   I  ctmnted  iVA  in  tbe  harbor,  of  whh'h  only  A  were  imiles  in  full 

iag«^     1  was  ttdd  that  some  young  were  killed  on  iSt.  (ieorge  during  the  snninier, 

eggs,  of  which  few  are  known,  even  these  being  of  doubtful  identihcation,  are 

Ki  by  Mr,  Hidgway  in  his  manual  as  ^'bufVy  white  or  pale  buffy,  2.3U  by  1,<>2,"     Nos. 

r-MaOU  ^^999,  June-July,  187:i,  St>  George,  O,  W,  EHiott.     No.  1U6839,  S  , 

1 14,  1885,  Otter  Island,  C.  H,  Towusend. 

iconetta  stelleri  PiUl.     SteJlpr*«  Kider* 

m^itrna  sUtUri,  Cocks,  h\  Elliott. 'a  Kpt.  Ail*.  Alask»j  1873;    Reprint^  1875,  102.— Elliott, 
Mi>ii.  S^'al  Idn..  !882,  130. 
ateria  {If.)  §UHefi,  CouKft,  Kt*y,  18*K),  701K 
frmetntettiJL  tttelUt^,  Salvaihjiu,  Cat.  B.  Br.  Miih.,  XXVII,  1895,  418. 
itontita  iik:lleri,  Nei-son,  Bda,  Aliiska,  18S7,  75.— A.  O,  U.  Cli.  List,  18%  56.— KmowAT,  Man. 

it*iwi*  loa- 
the Village  Hill  at  St.  Paul  in  May,  1872,  Mr,  Elliott  shot  two  examples,  and 
le  sauje  point  of  view  1  saw  several  on  June  10,  ISIJO,  in  company  with  many 


ftl|0  TB^   FUB   BMhlM  OF  THE   PBIBILOF   T8LAHDB. 

HiMdeqidll  diiekB.  Ha  also  montioiiB  two  other»  thiit  wito  shot  off  East  PoiDt^iQ  Bl 
George  in  1872.  In  the  liarbar  of  St.  Paul^  o^  the  wharf,  on  Juno  14,  I  i.iw  four  m\ 
shot  thtee  of  tihepiy  idl  mlnlt  males.  Later  f  aaw  otIierB  fTecjiieotly,  both  malc^  iid 
fematoe^in  the  harbor,  sotnetimes  on  the  lagoon  bcfich  of  the  killm^  grouiii],)«t)tw^ 
times  flying  np  the  lagoon,  and  even  with  the  old  squawK,  1  could  find  m*  tm^'  of 
their  breeding,  tlumgh  they  were  often  in  pairs,  ^o.  118744,  nd«  S  ,  June  14,  l<S90,a 
PmI|  W.  PallMr.  Length,  1735;  extent.  28.75^  wing,  8.57«  Stomaih  and  eruj« 
contents:  Sand,  amall  ahellflsh,  and  a  great  quantity  of  sea  ileas,     W,  I*^^ 

e^  flonalsiiA  THBlsni  Chn^.    P^iiia  Jaidiir.  i  -.  T^^' 

iSlWKffrfs  v-ml§rwm,  Salvadobj,  Oat.  li.  Bt.  Mua.,  XKVJl,  18116,  im—OoLriss,  Key,  llSO^m 
A0MSfirkiiv»i^r«|  A,  O.  U.  Ch.  Lkt,  imi,  57.— Biihiway,  Mau.  181^  110. 

Visits  the  islands  in  winder.    Seldom  aeeii  near  abore.     Usually  ooninioii  uatenh 
of  the  ice.  "  ""^ 

7.  Xfsttion  (MUr61in«iifl«  GnieK    Oreen* winged  Teal.  ^^t!^  ^ 

ITfOioii  eortllMiitiff,  8alvai>ohi,  Cat.  B.  Br.  Um,,  XXYU^  imm,  250. 

^«rfaMUI«  {2f.)  earGlimntU,  Coitiil^,  Key,  1890,  61^. 

Antu  MrMnmukfg  A.  O.  U:  Oli.  Ltst,  1^15^  50.— RiiKiWAY,  Man.  1^6,  94, 

We  saw  one  in  a  pond  near  the  village  of  St,  George  May  28,  1890,  which  t «) 
killed  later  the  same  snmmer.    They  are  migratory  and  usually  ooctir  every  3mri& 
small  nnmberSy  bnt  are  not  known  to  breed*  ^t-k-^* 

8.  AnaspenalopsLiBflu    En ropi^im  Widgeon.  wIL  Y..' 

ifflHiM  jMii«IflgM»,  CouKU,  in  EUloU's  %t.  AnV  AUfika,  1873;    R^HnU  Wl'\  Y^\\  Kit),  Wk, 

$94.— Sixiorr,  Mon.  g«el  Ids.,  1882,  190.— 8ai.vaj>ori,  Cftt.  B.  Br.  Mpb..  XXVII,  IW6,S. 

Amupm^Upt^  A.  O.  U.  Ch.  List,  1895,  49,— Etdowat,  Mah.  18^,  i»6. 

<<It  is  an  interestitig  fact  that  the  widgeon  which  visits  the  PribUof  Mnudn  kmi 
M»  amerieamoj  whieh  would  have  been  anticipated,  but  the  trne  M.  pimehiK,  -ar  '. 
Elliott's  specimen  attests*'^ — (Voues,)    ^<It  is  seldom  seen,  nerer  in  pmrM^dtm: 
breed  on  the  islands,  and  apparently  the  few  individuals  noted  during  two  ymi^ 
observations  were  windbound  or  astray," — {ElliotL]    Mr.  Elliott's  apeefineu  aildd 
this  species  to  the  Ameriean  avifauna,  bnt  quite  a  number  of  others  have  b€«ti  tikea  j 
since  in  various  places,  e8i>ecial]y  among  the  Aleutians,  where  they  probably  breti  | 
No.  62526,  ad.  S  ,  May  27,  1872,  St  Paul,  H,  W.  Elliott. 

9.  Anas  bosohas  Linn.    Mallard. 

Anoi  ho8cha$f  CouESp  in  Elliott  a  Hpl.  Afl'.  Al^ka,  1S73;  liepHnt,  1S75,  190;  ELUfiTrJ 

Seal  Ids.,  1882,  130;  A,  O.  U.  Ch.  Liat,  1805,  48,— Ridgway,  Man,  1896,  91. 
A[nM]  hoseas,  CouKS,  Key,  1890,  f®!. 
Anaa  hoacas,  SALVAt>ORi,  Cat.  B.  Br.  Mne.,  XXVll,  1895,  189. 

A  few  undoubtedly  breed  al>out  the  Great  Lake  and  the  x>onds  at  Po1ovina,oa  Si 
Paul,  and  sometimes  visit  the  other  lakes.  I  am  not  aware  that  the  nest  aud  efg|l 
have  been  taken,  but  the  birds  are  often  seen,  as  1  saw  them  frequently  during  th 
summer.    They  are  more  nnmerous  during  the  migrations.     No  speoimans. 

10.  Anser  albifrons  gambell  (llartl.).     American  Wliite*fWinted  Goose.  * 

J««er  <7om5c/i,  Salvadori,  Cat.  B.  Br.  Miis.,  XXVII,  1895,  C5. 

Anser  alhifrona  ganibeH,  A.  O.  U.  Ch.  List,  1895,  61.— Coubs,  Key,  1890,  684. — Ridgwat,  Mm 
1896,  116. 

On  June  11, 1890,  on  a  little  grassy  islet  in  the  village  pond  on  St.  Paul  I  saw  tm 
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6  having  no  bla^'k  on  the  hemls  or  necks.     Later  1  saw  two  otliera.     They  probably 
ir  9^  migrants  <n^ery  year. 

Sranta  canadenslB  minima  Riilgw.     Cackling  (Joone. 

^_pran/a  canaiiemfiif,  var.  /e«ci(«jjrtrm,  C'ul'KS,  in  EHiott'a  R|)t.  Aff.  Alaska,  1873;  Reprint^  1875,  IW. 

^KMiranta  ctinadrn§iii,  Klliott,  Moti.  8(mi1  Ida.,  1SS2,  130. 

^^V[ranta]  clamidensis]  hitropariaj  Couks,  Key,  18S*2,  *k<9. 

Brattta  minima  KimiWAV,  Proo.  U.S.  N.  M.,  1885,  22.— 8alvaijoh(,  Cat.   li  Hr,  Mim,,  XXVII, 

lHt^5,  lltJ, 
liranta  vanndetmig  mtwimix  Ridqway,  Proc.  IT.  B.  N,  M*,  1885,  355.— Man,,  1806,  117.— A,  O.  U.  Ch. 
List,  1895,  Pv^. 

Doe«  not  breed,  but  seen  every  year,  Bpiin^^  and  falL  While  walking  to  East 
Niing  on  June  25  a  goose  Hew  past  nie  wliile  on  its  way  up  the  ishind.  On  June  28 
gtive  saw  twenty-iiine  in  Kainmintsta  Lake  About  the  sinne  time  I  saw  two 
Bra  come  in  out  of  the  fog  on  the  reef  ami  pass  otIj  Hying  very  h)w,  up  the  island. 
G252C,  ad.  S  ,  May  14,  1872,  St.  Paul,  H.  W.  Elliott. 

Pbllact©  canagica  (Sevaat.),     Emperor  Quoae, 

Fhilacte  vaHaijim,  CouKS,  in  Klliott'f*  Rpt,  Aft\  Aluska,  1873;  litpHni,  1875, 189;  Key,  IWO,  086.— 

I  Elliott,  Mon.  Senl  !*!».,  1882,  130,— TntXKR,  Con.  Nat.  Hiet.  Alaska,  1886,  142.— Town - 
SKND,  CniiHe  Cortvin,  1887,  99.— A.  O.  U.  Cb.  List,  1895,  64.— Ridgway,  Man.  1894».  118  — 
SjlI.VAI>ori,  Cat.  B.  Br,  Miia.,  XXVII,  1895, 109. 
gglers  oceor  abiiost  every  summer  and  as  migrants,  Elliott  says  they  get 
tor  here  by  mistake,  I  fancy,  for  the  tlonk  of  wbieh  I  witnessed  tht^  capture  landed 
)ti  Paul  so  exliausted  that  the  natives  ran  the  birds  down  in  open  chase  over  the 
j|g  One  was  killed  on  SL  <Teorge  July  1(1,  181*0,  and  others  have  been  taken 
VThey  o«^cur  ne4irly  every  year  in  varying  numbers.  ^' Three  or  four  stragglers 
^alao  seen  on  St,  Paul  Island  in  September." — {TotmmmL) 

Dior  Columbian UB  (OrU),     Whipitling  8 wan. 

C^ffnus  cohimbiantoi,  8al\  aihmo;  Cat.  B.  Br.  Mua.,  XXVIl,  1895,  32,— CouES,  Key,  1890,  BBS. 
ii       OUtr  colHmbianH*i,  A.  O.  IT.  Ch.  List,  1895,  G5.— Hiih;wa\%  Man.  1896, 120. 

iThey  occur  oceasionally.  Several  were  seen  on  St.  George  in  the  fall  of  1889  and 
|fi  rested  on  the  shore  at  Halfway  Point,  on  St.  Paul,  during  the  same  autumn* 


Order  TUBINARES,    Tube  nosed  Swimmers, 
Family   DIOMEDEIDAE.     Albatrosses. 


Diomedea  albatrus  Pall.     HhoH- tailed  Albatroa^M. 

Diom^den  brfschx/unir  Colt  km,  in  Elliott's  Rpt.  AC  Alaiika,  1873;  Reprint^  1875,  194;  Key,  1890^ 

775.— Ellioti  ,  Mou.  8lvi1  l«i8.,  1HH2,  131. 
Diomedea   an>alrti»,   Salvin,   Cat,  B.  Br.  Miii*.,  XXV,  189*1,  427.— A,  O.  U.  Ch.  List,  1895,  28.— 
KiiHiWAY,  Man.,  1H1*6,  51. 

While  I  was  on  St.  Paul  a  brown  immature  bird  was  decoyed  to  a  fishing  boat 
Heatis  of  small  pieces  of  fat  and  was  killed  with  a  stick  by  a  native.  Generally 
roan  be  seen  among  the  kelp  and  wash  off  the  Keef  point,  but  they  are  quite 
B compared  with  many  years  ago  when  whales  and  whalers  were  numerotis,  for, 
RSott  says  of  one  that  he  shot,  "For  as  1  lirst  discussed  the  large  bulk  and 
ful  of  the  albatross  prior  to  shooting  tlie  natives  clapped  their  hands  and  said, 
I  should  have  been  here  twenty  years  ago,  when  instejul  of  this  solitary  example 
^onld  bave  seen  thousands.'    They  came  with  the  whalers  and  <lisai>peared  as 

Tlic  tirst  .iiifl  8*^ctmfl  featht^r  Htructures  of  the  lueruhors  of  this  or*ler  art*  n*»t  greatly  liirVtrent  to 
cif  the  grel»ea  and  leutis  and  the  lower  ineniben)  of  tht^  anka^  tliongh  evidently  inferior. 


•Mt 


THE  FOB  ftBAI.8   OF   THE   rRTIIlLOF   ll^t.AlfD^. 


tbqf  hud  doiMi''  On  August  1^  when  leading  St  Paul,  wc^  541  w  five  browu  birds « 
the  reef,  bot  the  adult  white-bodied  btrdu  mm  ocKitmonMy  i9oeti«  A  specinieu ' 
receded  on  the  Nfttional  Muaenm  Oiitiilogne  a»  fmving  hei^n  t4\ken  belwetai  8t  U« 
and  Walnis  Itdaada,  Nor  88846,  9,  UMJ^M.,  Angimt  12.  isiii;  Nci.  lia?2,  fa ; 
UJ5kN.M*,  Aogoat  4, 1880,BtPaal,W.P.,  wa»  m  folio wn:  Upper  bill  mtmh  [d^" 
roqr  flesh  oolor,  with  nafl  darker;  lower  bill  much  Ifgbter,  with  the  emUv  cif  t^ 
gfeenteh;  irto|  dark  brown.  Feet,  tle^U  color  witli  ,\  browTiieth  tinge,  darker  tgwm^ 
tip  of  toes  aiid  altofother  darker  Ihaii  bill.  Testes,  very  mlntite.  Lengtli^  TtM\ 
eztenti  113.80;  wing,  24J25.  Stoiiiacli  eootetits,  tLe  bait  with  which  it  hud  ben 
decoyed,  three  small  intestinal  wornii^,  and  a  lew  white  featherf^,  IF,  I\ 


Family  PROCBLLARIIDAB.    Fulmars  and  Petrela. 


I  am  aware  of  bat  two  memt>ers  of  this  Iktmily  wliich  haye 
islands.   One  is  common  and  bree<lH;  the  other  is  rm^  hut  nmy  breecL 
andoiibtedly  oocnr  and  will  be  taken. 


found  I 
OlhsrI 


IS.  Fnlfluuis  glfrfalto  lodftnl  (OaM«).    Iiodg«r^  Fcdciar.    "Impig,'' 

AlM«m«  roigtnH,  Dall  and  Bai>{n.  trafm.  Chic.  Ac. gel  180B,303,  PL XXXIV,  flg. I 

t.  e,  828,  PI.  XXIV,  fig.  1.— Salvin,  OhV  a  Br.  Mu»,,  XX  Vp  ieOi3>  427.— {Cur i»),  Am. 

IV,  1870,  871. 
IWlMTM  iftootellt,  Eluott,  Ifon.  Seal  Ids.,  IMS,  13L 
FiOmttnu  gimdmUi  rodgmrtU,  Ck>uic£,  in  KIliotl'H  Bpt.  AC  AJtukiH  1S73;  EepHui,  vm^  II 

Kn.80V,  Bdt.  Alarins  1887,  62.— Townsbhd^  Cmbe,  Okriolii,  1SK7,  90,— Oaui[fi,  K«f, 

778^A  O.  U.  Ch.  LM^  1886^  80.^Ridg  way,  Man.»  189fi,  58. 

This  graoefhlly  flying  bird  is  abnndao  t  off  the  Bouth  smd  eaj^tt  chores  of  St  (; 
and  also  on  thedifhof  Otter  Island.    They  breed  at  both  these  plare.^,  hid  not 
either  St.  Panl  or  Walms  Island.    A  tiuniber  of  Bi)ecdmenB  in  the  K^itionul  >k««iiir 
eollectloii  were  coUeeted  by  .Elliott  and  Town»end.    They  are  all  in  the  white  pliM. 
On  Angnst  11,  1880,  when  leaving  St.  George  I  saw  a  single  dark-bodied  bird  cff- 
dently  of  this  species.    It  ^^oomeK  ^ery  early  In  the  s^^on  and  eeleets  some  roekf 
shelf  secure  from  all  enemies  save  uum,  where,  making  no  nest  whateverj  htit  gf|iiat 
ting  on  the  rock  itself,  it  lays  a  single  large,  white,  oblong-oval  egg  and  iirnnisliiit^lj 
commences  the  duty  and  labor  of  incubation.    It  is  of  all  the  waterfowl  thv  most 
devoted  to  its  charge,  for  it  will  not  be  scared  from  the  egg  by  any  demoiistnitioii 
that  may  be  made  in  the  way  of  throwing  rocks  or  yelling,  and  it  will  even  die  aa  il 
sits  rather  than  take  flight,  as  I  have  frequently  witnessed.    The  fnlinar  lajB 
the  Ist  to  the  5th  of  June." — {Ellioti.)    The  eggs  are  highly  priced  for  food,  bat 
collection  is  dangerous  work.    They  evidently  come  early  or  remain  near  the  isl 
all  winter.    '^The  chick  comes  out  a  jierfect  puff  ball  of  white  down,  gaining  Ita 
plumage  in  about  six  weeks.    It  is  a  dull  gray,  black  at  first,  but  by  the  end  o 
season  it  becomes  like  the  parents  in  coloration,  only  much  darker  on  the  bnel^  m 
scapularies.    They,  are  the  least  edible  of  all  the  birds  about  the  islands.    Like  otbem 
of  the  family  they  vomit  up  the  putrid  contents  of  their  stomachs  uiion  the  slin;lit«ti 
provocation." — {Elliott)    The  e^^gn  are  white  and  are  well  pitted.     One  coUeeted  by 
Elliott  on  Otter  Island  in  1872  measures  2,95  by  1.88,    Two  others  from  St,  lieorj 
June  10, 1873,  Elliott,  measure  2.80  by  1.78,  2,68  by  1*86.    Kos.  62538,  02539, 
62541,  June  10, 1872,  Otter  Island.  H,  W.  Elliott.     Ko.  106859,  9 ,  June  14, 1885, 
Island,  O.  H.  Townsend.    No.  63345,  9 ,  March  1^  1874.  George  R,  Adams,  Wi 
Island. 
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.  Oceauodroma  furcata  i(imt  I.).     Fiirki^il  t^iiknl  PotruL 

Ocfamtdfomn  furtaJa,  \,  O,  V.  CIj.  List,  IK95,  30.— CoriC8,  Key,  1RW,782.— Sai.viwt,  Cat    B.  Br. 
Mns.  XXV,  \Sm,  357.— KltHiWAV,  Man.  IHim,  70. 

A  fre^sb  speci!n«?ii  was  pir.ked  ap  on  a  heiic^li  of  St.  Prtiil  by  Mr.  F.  W.  Tnie,  It  i« 
nod  tliroii^hmit  the  Aleutians,  breeding  on  many  of  tlie  islands  and  may  often  occur 
wut  the  Pribilofs.  Also,  it  is  possible  that  they  may  breed  about  the  interior  of 
.  Paul,  visiting*  as  i«  their  habit,  tlieir  burrows  at  night*  Several  suspicious  places 
at  I  saw  alxuit  Boga-slov  maybe  thus  explained.  A  8e<*ond  specim**n  was  pieked  up 
nr  the  heiid  of  the  higtHHi  on  8t.  Paid  and  preserved  as  a  skeleton  by  Prof,  iPArey 
loiDpHoii  about  August  111,  1897,  as  I  am  informed  by  Mr.  Lucas,  No,  1514*14,  9, 
ly  12,  im%  SL  Paul,  I*^.  W,  True. 


|Um>i 


Order  PYUOPODES.     Diving  Birds. 

Family   GAVIIDAE.     Loons. 


US  ar©  seldom  seen,  but  may  occur  in  numbers  during  tlie  winter  and  migra- 
ns.   Other  ftpecies  tlian  those  mentioned  undoubtedly  04!ciir, 

,  Gavia  adamsii  ((traj).     Yellnw-hinud  Loc»n, 

C[oitfmhm]  l[or</«tflMf]  adamnif  Coi'KW,  Key,  WM\  TIHJ. 
^L     DHimior  atiamvii^  Towksknh,  Crnisw,  Cotwittj  1HH7,  IW.— A.  t).  U.  C'li.  Liat,  18fli5,  4.— Rinr»WAV, 
H  Mati.  mm,  5. 

**       C:^/ym6ii«  adamNii,  (iRANT.  Cat.  H.  llr.  Mus,,  181*8,  500. 

One  of  this  siwcies  was  killed  by  a  native  in  August,  ISHo,  on  St.  l^atil,  as  men- 
tieil  by  Mr.  Townsend  in  the  erinse  of  the  rorrcm.  The  specimen  was  itreserved 
'one  of  the  Treasury  agents,  who  informed  me  in  18*J0  that  he  still  had  it. 

rvia  arctjca  \  Linn.).     Bliii^k-tbroiitixl  Loon, 
ralymim^  arrtlcun.  Cot  KS.  iu  Elliott'^  Upi.  Ail".  Aliwka,  1K73;  lif print,  lK7r.,  2^*1 ;  Key,  I89D,  79L" 
Kixmir,  Mon.  Seal  Iila.  1882,  13:1. 
PHnaior  ai^tum»,  NKr.so.**,  Bda.  Ahwka,  1887,  3<>.— A.  O.  IJ.  Cli,  Li»t,  liftTi,  4.— RirKSWAY  Mun. 
1896,7. 
Colifmhit^  jmnficM»,  GkjlHT,  Cat.  B,  Br.  Muh.,  tH98,  4tU. 

Mr.  Elliott,  while  surveying  Zapa^lui  on  8t.  (leorge  in  1873,  found  a  nearly  dead 
lf\idQal  whicli  Ijiul  been  thrown  ashore  by  the  surf.  It  was  an  adult  male  and  the 
ti%-e*i  who  saw  it  agreed  that  it  was  very  rare.  While  on  the  Rmk^  otl  the  north 
ire  of  St*  Paul  on  August  7,  18<M>,  Mr.  Elliott  and  myself  saw  a  loon  which  may 
fn  been  of  this  species.    No.  «43i»3,  U.S.N3L  ad,  S  June  22, 1873,  St  Oeorge,  IP  W. 

Family    PODICIPIDAE.    Grebes.  i 

Onrin^  ti*  obvious  ditliciiUies  it  is  not  possible  to  procure  many  of  these  binls 
at  the  isliinds.     1  saw  none;  they  are  sehloni  seen, 

[TOktymbus  holboellii  ( Koi  n  1 1 . ) .     H  t»l  h  n  g]  I  h  <  i  i  eb e . 

i'^pdiccps  tfri»eigeHa,  ConKft,  in  Elliott's  Kpt.  AOairs,  Alaska,  1871);   UepriHi,  1875,  201,— Elliott, 

Moil.  Seul  Ills.  18M2,  13^. 
f^odicep*  ffri»ri*jma  holhoeliii,  Coukh,  Key  1890,  749, 

*VoMfmhm»  halbotUii,  Nblsqn,  Bda.  Alaska,  1SK7,35,— A,  D.  U,  Ch.Liat,  181*5,  !.— RiFHiWAV,  Man. 
18H^J,5. 
i^4Hiicipe«  holhofUi.  (JitAM,  Cat.  It.  Br.  Miis.,  1898,  542. 

Presumably  uncommon  during  the  fall  and  winter.    Mr.  Klliott  obtained  one  on 
^jirge;   ^o*  fi4302,  iui.  r-,  U.S.N.M.  Coll.  June  22,  1873. 
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Family  ALCIDAE.    Auks,  Murres,  and  Puffins. 

The  nine  members  of  this  family  which  occar  well  represent  the  diversities  found 
in  this  group.  They  are  exceedingly  abundant  and  all  breed  on  the  islands,  somerf 
them  in  conimnnities  of  numberless  individuals.  During  the  early  morning  aod  in 
the  evening  during  the  summer  hundreds  of  thousands  of  several  species  may  be  .sees 
from  one  point  of  observation  on  St.  George  at  the  huge  cliff  near  the  village  on  the 
north  shore.  Here  is  a  sight  of  which  perhaps  the  equal  is  not  known.  On  Walrus 
Island  their  number  is  legion,  practically  the  whole  surface  being  covered  in  the  even- 
ing and  morning  with  the  vast  numbers  of  the  breeding  birds.  They  leave  the  islandi 
at  the  close  of  the  breeding  season,  when  the  young  are  able  to  take  to  the  wat^,and 
are  seldom  seen  during  the  winter,  though  a  few  linger  until  driven  off  by  ice  and 
snow.  They  return  in  immense  numbers  early. in  May.  The  eggs  and  bodies  of  aD 
are  utilized  by  the  natives  for  food,  but  the  murres  especially  are  of  great  importance 
as  well  because  of  their  abundance  as  for  their  size.  Except  the  Cepphus^  they  all  lay 
but  one  large  e^gg. 

20.  Lunda  cirrhata  Pall.    Tufted  Puffin.     *' Tawporlde,^* 

Fraiercula  cirrhata,  C0UR8,  in  Elliott's  Rpt.  Aff.  Alaska,  1873 ;  Reprint,  1875, 203.— Eujott,  Moo. 
Seal  Ids.  1882,  lai. 

Lunda  citrhaia,  Coinde,  Rev.  ot  Mag.  Zool.,  1860, 403.— Turner,  Contr.  Nat.  Hist.  Alaska,  1886; 
117.— T0WN8ENI),  Cruise,  Cormn,  1887,  98.— CouEfl,  Key,  1890,  804.— A.  O.  U.  Ch.  List,  1896^ 
5.— RiDGWAY,  Man.  1896, 10.— Grant,  Cat.  B.  Br.  Mus.,  1898,  612. 

This«odd  and  fantastic  bird  is  common,  and  is  usually  seen  perched  in  rows  of 
four  or  five  and  more  on  the  edges  of  the  upper  shelf  of  the  precipitous  blnfl's.  Hen 
they  breed  in  inaccessible  recesses  in  the  broken  rocks,  but  in  some  places,  and  espb- 
cially  on  Walrus  Island,  they  nest  among  the  bowlders  that  have  been  pushed  npbf  : 
the  ice.  In  most  cases,  perhaps,  the  single  large  egg  is  laid  on  the  bare  rock,  bat  I 
found  a  nest  on  Walrus  Island  on  August  7  which  contained  a  slightly  incubated  egg. 
This  nest  was  placed  between  bowlders,  was  open  to  the  sky,  and  was  made  of  diy 
seaweeds  and  sea  ferns.  It  was  quite  large,  about  15  iuclies  iu  diameter,  scanty  in 
material,  and  was  practically  bare  iu  the  center.  No  young  were  iiying  by  August  10. 
The  natives  secure  them  by  thrusting  an  arm  between  or  under  the  bowlders  and 
grasping  a  bird  on  the  nest.  They  are  killed  by  knocking  them  on  the  head  or  by 
biting  on  the  base  of  the  skull,  the  wings  being  then  locked  in  a  peculiar  manner  by 
twisting  to  prevent  escape  during  their  struggles.  Elliott  records  that  they  come 
"  up  from  the  sea  in  the  south  to  the  cliff's  of  the  island  about  the  10th  of  May,  always 
in  pairs,  never  coming  singly  to  or  going  away  from  the  Pribilofs  in  flocks.*^  They  do 
not  seem  to  be  as  abundant  as  the  following  species.  Most  eggs  show  but  very  faint 
spotting;  but  one,  nearly  fresh,  taken  by  Mr.  Elliott  on  Otter  Island  July  4,  181M),ha8 
many  very  obscure  irregular  and  a  few  line  dark  spots,  with  a  large,  dark,  irregular 
blotch  near  the  sumll  end.  It  measures  2.G.")  ])y  1.8G.  Another  taken  on  St.  Paul  by 
Mr.  Elliott  is  3.00  by  1.95. 

21.  Fratercula  corniculata  (Naum.).     ]*acific  Puffin.     **  Epatka." 

Fraiercula  vornicitlatay  Corns,  in  Klliott's  Rpt.  AlV.  Alaska,  1873;  Reprint,  1875,  2<»2. — Kli.K»TT, 
Mon.  Seal  Ms.  1SS2,  i:i:i.— Tuunku.  Con.  Nat.  Hist.  Aljiska.  1886,  118.— Nklson,  Rils.  Aliwki, 
18S7,  :i8.— TowNSKNi),  Cruisi',  Conrhi,  1887,  1)8.— CoiJKS,  Key,  1890,  801.— A.  ().  U.  Cb.  List, 
181)5,  r>.— RiiMiWAV,  Man.  181h;,  11.— Ckant,  Cat.  T\.  Br.  Mus.,  1898,  62<). 

More  abundant  than  the  ab<)V(»  species  and  found  in  the  same  situations  with 


THE    BIRDS    OF   THE    PIUIULOP    ISLANDS* 


385 


Tliey  iir€  fairly  tame,  and  one  van  with  car«  approach  «juito  close  witbout 

teuiug  tbeiu.     Like  all  tbe  other  iiieiiibers  of  tbiH  faiiiily,  they  leave  the  elitt's  in 

imoniiii^  and  imm  tbe  day  at  sea,  retuniiiig  in  the  evening  with  food  in  tbeir 

and  throats  for  tbe  young,  or  possibly  for  the  slttiug  mate,    Tbim  during  tbe 

few  are  seen  as  eonipared  witii  tbe  tbousaiidH  at  other  times,  and  on  day.sof  l^right 

^ine  fewer  still  remain  on  the  elilis.     Tbey  are  very  noisy  when  down  among  tbe 

If  but  silent  wben  in  the  open.     Alarmed  and  iom[>elled  to  tly  oft*  the  rocks,  tbey 

freciuently  return  and,  Hying  parallel  with  tbe  eliff,  survey  tbe  intruder  with  a 

lus  twiHt  of  the  iieek,  which  is  made  all  the  more  eornical  by  tlio  pet^uliar  waxy 

.nd  oddly  colored  head,    Ko.  118Ci72  ad,  9  U.S.N.M,,  August  2^  1800.    St.  Paul, 

Kilmer.    Callosity  at  corner  of  month,  pale  orange.     Feet  pale  orange,  webs 

r;  in  evidently  a  feniale  just  otT  from  sitting.     I'^ggs  white  with  obseure  spotting 

Abed  around  large  end.    Three  sijecimens  collected  by  Mr,  Elliott  on  St.  Cleorge 

4,  1S73,  are  2.78  by  !,&};  2.57  by  1.75;  2.77  by  1J5. 

^clorrhynchua  psittactilua  (PalL).     Purofjuet  Auklot.     ^*BaiUie'BrH8hkie/* 
PhaleriM  aleutictta,  CoiKUE,  Rev.  tt  Mag.  Z*>()L,  IHGO,  403, 
Phitleriv  psiilnmlHSj  ColteSj  m  Elliott's  Jipt.  Att.  Alaska,  !^3;  Eeprintf  1875,  204.— Elliott, 

Mou,  Seal  Ills.,  1882,  134.— Gkant,  Cat.  B-  Br.  Mua.,  imH,  mi. 
SimorhifnchHs  pHiitacuhis,  CorEH,  Key,  1890,  806. 
CyctorrhjfHchui^  paiiiaeuluSf  Nki^son,  fiils-  Alaska,  18J<7,  41,— Townsend,  Craisti,  Carwtw,  1887, 

98.— A.  O.  LL  Ch.  List,  1895,  7,— Rhkjway,  Uan.  imi,  12.— Stk^inrgkr,  Crniee,  Convtn, 

1884,  125. 

^8  mentioned  by  Elliott  and  others,  tbe  Wbitebreast  is  idniost  a  solitary  bird* 
f  never  fly  inliuid  ;»nd  ra-iely  pass  inside  of  tbe  ed^^es  of  Ibe  bluftVj,  While  the 
fcer  iiunil>er  spend  tbe  day  hir  <>nt  jit  sra,  some  ran  sdways  be  hnind  dozing  near 
ilitnince  to  tbeir  burrows,  and  ean  then  be  eiu^ily  approiWilied,  Tbeir  pnre  white 
Its,  red  upturned  beaks,  and  quaint,  wafehfnl  movements  as  one  is  «^rat!nally 
ini;  nearer  make  them  very  interestrii^  objeets.  On  Walrus  Island  tbey  lay  tbeir 
ivy  egg  under  the  bowlders  like  tbe  pudins  and  are  oft4?ii  taken  by  tbe  natives 

they  visit  that  roek*  When  they  return  iroin  the  sea  in  tbe  evening,'  to  tbeir 
Ig  or  mate,  their  inoutbs  and  throats  are  g^reatly  distended  with  an  enormous 
fifty  of  a  small,  almost  colorless  erustaeean,  wbieb  they  obtain  far  out  at  sea. 
mrrowa  on  Bt.  Paul,  as  far  as  I  saw,  were  excavated  in  tlie  volcanie  riuders  over- 
f  the  roeky  blnfts,  ho  that  the  entrance  was  always  at  the  edge  of  tbe  cliff,  with 
^k  as  a  tloor.  (»n  St.  Geor^^e  tbey  are  quite  abundant  in  small  Hocks  of  four  ;nid 
itid  may  oftt^n  be  seen  perched  on  tbe  loose  rocks,  surrounded  by  numbers  of  tbe 
fMiklet.  Taken  on  a  britjht  day,  tbe  white  iris  of  a  wounded  bird  is  so  witle  that 
kiipil  is  reduc<Kl  to  the  size  of  a  small  pin's  head,  and  this  changes  in  size  rapidly 
t  bird  IS  placrd  in  the  dark  or  light. 

ITliite  filoplomaceous  feathers  are  to  be  found  on  thebeails  and  necks  of  somespec- 
I  niised  in  with  tbe  dark  normal  feathering, '  No,  151598,  5  ,  July  12^  1895,  St.  Paul, 
p^nil  Prentiss,  has  a  few  on  the  na[je.  Another  6  ,  August  li,  1890,  W,  Palmer, 
■any  all  over  the  bead,  especially  on  the  throat.  No,  02551,  9  ,  July  9,  1872,  HL 
J  H.  W,  Elliott,  is  a  peculiar  one  in  this  respect,  Tbi*re  are  several  large  ones  on 
pide  of  tlie  heud,  just  above  tbe  eyes,  and  also  a  number  (rlustered  directly  ba(jk 

eyes,  with  an  intervening  dark  si>ace.  All  tliese  fcnithers  are  pure  white,  have 
<f  glossy  white  stem  or  shaft,  are  club  shai»ed  ami  pointed  at  the  upper  end  and 
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are  longer  than  the  adjoining  ordinary  dark  feathers.     Under  the  microscope  theiTI 
club-shaped  ends  are  seen  to  be  double,  each  branch  having  long  rami  on  each  n 
the  crossing  and  prolongation  of  which  on  the  inner  side  producing  the  iroint   (I 
figs.  2-4a,  PI.  XLl.)    No.  62565,  9  ,  July  9, 1872,  St.  Paul,  fl.  W.  Elliott,  has  a 
patch  behind  each  eye,  but  it  is  composed  of  the  ordinary  feathers.     Other  S] 
show  a  tendency  to  a  strii>e  at  this  point,  and  some  have  the  dark  feathers  U\ 
with  white.     Dr.  Stejiiegcr  has  described  the  downy  young  from  some  specimens 
leeted  by  Lieut.  J.  E.  Lutz  on  Otter  Island,  July  17,  1884,  as  being  "dark 
gray;  darker,  nearly  blackish  on  the  head  and  sides  of  neck;  chin,  throat,  and 
neck  of  the  same  general  color,  scarcely  paler;  rest  of  the  under  surface  light 
gray"  (No.  100378,  U.S.N.M.).    "  Feet  bluish  gray,  light  between  the  toes,  u 
black.'' — {LfUtz.)    Cruise  of  tlio  Corwin^  18S4,  page  125.    The  eggs  vary  firom  whitel 
others  showing  very  obscure  simtting.     One  that  I  took  on  Walrus  Island,  Jane 
1890,  was  fresh,  and  measures  2.15  by  1.42.     Two  obtained  by  Elliott  on  St 
July  1,  1873,  and  July  27,  1873,  measure,  respectively,  2.20  by  1.55,  2J25  by  I 
No.  118675,  9 ,  U.S.N.M.,  June  5,  1890,  St.  Paul,  W.  Palmer,  measured  10.25  long 
20.50  in  extent. 

23.  Simorhynchus  cristateUus  (Pall. ).    Crested  Anklet.     "  Canoa§kie." 

Phaleria  cristaielluH,  Coindr,  Kev.  et  Mag.  Zool.,  1860,402. 

Simarhynchua  cn$tateUuSy  CoURs,  in  Elliott's  Kpt.  Aft,  Alaska,  1873;  Meprint,  1875, 206.~E 
Mon.  S(>al  Ids.,  1882, 134.— Nklson,  IMs.  Alaska,  1887, 41.— Townsrnd,  Crnise,  C<frwm,l 
98.— CouKS,  Key,1890,807.—A.O.U.Ch.Li8t,  1895,7.— Rii>ow  AY,  Man.,  1896, 13.-«msi(aii^| 
Crnise,  Coripin,  1884, 126.  —Grant,  Cat.,  B.  Br.  Mns.,  1898, 601. 

This  is  an  abundant  species  and  differs  greatly  in  its  habits  from  its  relati^ 
''This  fantastic  bird,  the  plumed  knight  of  the  Pribilof  Islands,'^  breeds  iucoloniesi 
some  10  to  20  pairs  on  the  roughest  and  usually  most  prominent  i)oint8  on  the  bin 
and  I  think  also  among  the  bowlders  iil>oye  high  tide,  and  where  the  egg  is  placed! 
the  deepest  and   most  inaccessible  rcK^esses.      Unlike    the   prec^eding  species,  1 
usually  fly  in  small  c<>inpa<*t  tlocks  over  the  land  about  their  breeding  places;  amldi 
ing  the  season  this  is  a  common  occurrence,  esi)ecial!y  near  the  village  of  St.  (feorftl 
where,  amon^  the  countless  thousands  of  the  least  auklet,  small  Hocks  of  this  dart*] 
bodie(l  and  peculiarly  crested  species  are  conspicuous  when  they  sweep  in  over  f 
land.     At  such  times  they  My  over  the  arc  of  quite  a  large  circle,  returning  again! 
out  to  sea.     Among  the  white  residents  they  are  known  as  "sea  quail,-'  and  thisna 
is  certainly  suggestive,  as  their  resembhnuje  at  even  a  little  distance  to  Califon 
(juail  is  very  striking.     They  are  very  wary,  but  may  be  readily  observed  \vith( 
Upon  approaching  a  tlock  perched  upon  a  ro<'ky  shelf  they  will  instantly  take  rtigHj 
One  can  then  conceal  himself  as  close  to  the  place  as  possible,  for  the  birds  willi 
return,  not,  however,  tlying  directly  U)  the  place,  but  almost  parallel  with  the  sh 
line.     If  nothing  unusual  is  noticed,  upon  their  next  return  they  will  jierch  ui>on 
shelf,  though  a  few  may  repeat  the  trip.     In  this  way  I  have  made  them  rei)eat1 
journey  several  times  simply  by  showing  myself  a  little.      Some  would  i>erch 
watch,  while  other  species  would  gradually  gather  around,  and  in  their  coniic4il' 
wonder  about  the  strange  object  moving  between  the  rocks.      When  distnrl»edl 
utter  an  honk-like  sound  impossible  to  describe  on  paper;  but  it  is  when  (pia 
among  the  rocks  that  the  climax  is  reacihed.     While  stepping  one  day  from  rock  1 
ro(;k  under  one  of  the  c>litfs,  I  was  startled  by  suddenly  hearing  the  most  wueAt 
sounds  issuing  from  among  the  rocks  at  my  feet.     1  was  soon  satistied  that  sevefll 
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were  qaarreling  over  some  prey,  but  was  rather  taken  aback  when  soon  after 

ral  of  these  birds  emerged  and  flew  off.    White  filoplumaceous  feathers  occur  on 

bead  of  this  species  directly  over  each  eye,  but  a  few  are  to  be  found  also  else- 

nhcmt  the  head  on  some  specimens.    There  are  two  extremes  of  the  shape  and 

it  of  t\m  swollen  parts  of  the  bill.     In  one,  usual  in  male  birds  and  rare  in  the 

lle.^,  the  upper  mandible  is  strongly  hooked  and  the  bare  mouth  parts  are  very 

*li   rnlai'ged  and  highly  colored.     In  other  specimens,  apparently  immature  birds, 

mid  femalo,  there  is  little  or  no  hooking  of  the  bill,  the  mandibles  are  much 

^r^  and  the  mouth  parts  much  less  in  size  as  compared  with  the  other  specimens. 

rnle^  it  would  seem  that  the  small-billed  birds  have  the  swollen  parts  smaller  and 

3r,  tKi  that  they  shrivel  much;  in  fact,  almost  dry  up.     A  male  collected  August  1 

the  bill  of  a  clear  pale  orange,  with  the  tip  horny  white.    A  female,  the  same  day, 

a  similar  colored  bill,  but  the  base  around  the  feathering  was  whitish  flesh  color. 

r  DO  Bpeciniens  showing  the  shedding  of  the  mouth  parts.     The  downy  young 

!ji'»en  described  by  Dr.  Stejneger  from  specimens  taken  on  Otter  Island  by  Lieut. 

Lut/.,  July  22, 1884,  No.  100374,  U.S.N.M.  They  are  uniform  dark,  smoky,  and 
swbat  brownish  gr&y,  scarcely  lighter  on  the  underparts.     Cruise,  Cor/riw,  1884, 

120*  The  egg  is  white,  with  few  very  obscure  spots.  Two,  taken  by  Elliott  on 
Cleorge^  June  19, 1873,  measure,  respectively,  2.25  by  1.46,  2.20  by  1.30.  Another, 
cen  the  next  day,  is  2.10  by  1.45. 

Simorbyiioliua  pusUluB  (Pall.)>    Least  Anklet.     **Choochkie.'' 

phateiU  puHllui,  CoiNDB,  Rev.  et  Mag.  Zool.  I860,  403. 

Pkattri*  pumlla,  Daix  and  Bannister,  Trans.  Chic.  Ac.  Sci.  1869,  309. 

mmiith^nchns  pu8illuti,  CouBS,  in  Elliott's  Rpt.  Aff.  Alaska,  1873;  Reprint,  1875,  208;  Key, 
1891),  m)8:— Elliott,  Mon.  Seal  Ids.  1882. 134.— Turner,  Con.  Nat.  Hist.  Alaska,  1886, 120.— 
NKiJ^iJN,  Bds.  Alaska,  1887,  42.— Townsend,  Cruise  Cortrin,  1887,  98.— A.  O.  U.  Ch.  List, 
189r».  8.— Rii>GWAY,  Man.  1896, 13.— Grant,  Cat.  H.Br.Mna.,  1898,605. 

\bout  a^  abundant  as  all  tbe  other  species  together;  certainly  no  one  can  be 

^Ismed  for  thinking  so  after  seeing  their  abundance  about  the  village  of  St.  George. 

^m  only  compare  their  numbers  to  an  apiary  where  the  hives  are  placed,  for  acres, 

nt  5ti  feet  apart.    Now,  imagining  that  all  these  hives  swarm  at  once,  that  each 

LH  larger  than  a  swallow  and  flying  in  an  almost  straight  line,  each  about  its  own 

Illness,  we  may  then  have  some  idea  of  what  can  be  seen  every  summer  evening 

►lent  7  on  the  west  side  of  the  village  of  St.  George.    As  Elliott  has  well  said,  "  it 

es  here  every  summer  by  millions  to  breed.''    They  are  usually  quite  indift'erent 

man,  but  on  St.  Paul,  where  their  numbers  are  much  less,  they  will  hardly  allow 

to  }^t  nearer  than  30  yards  before  taking  flight.    "  Usually,  about  the  1st  or  4th 

•May  ©very  year,  the  Ohoochkie  makes  its  appearance  around  the  islands  for  the 

)ii,  In  small  flocks  of  a  few  hundred  or  thousand,  hovering  over  and  now  and  then 

[%li|rl)tfiig  U}>ou  the  water,  sporting  one  with  the  other  in  apparent  high  glee,  making 

inces^atit^  low,  chattering  sound.    But  they  are  only  the  van  to  flocks  that  by  the 

Rfst  or  €th  of  June  have  swarmed  in  upon  the  islands,  like  those  flights  of  locusts 

thich  staggered  my  credulity  on  the  great  plains  of  the  West.    They  frequent  the 

fbose^  stony  reefs  and  bowlder-bars  on  St.  Paul,  together  with  the  cliffs  on  both 

ds ;  and,  what  is  most  remarkable,  they  search  out  an  area  over  5  miles  square 

basaltic  shingle  on  St.  (Jeorge  Island,  which  lies  back  and  over  inland  from  the 

shore  line.    To  the  last  position  they  come  in  greatest  numbers.    They  make  no 

but  iay  a  single  egg  far  down  below  among  the  loose  rocks,  or  they  deposit  it 
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*Tf®ip  within  file  crevices  or  ebhik^  in  the  fiwm  of  tlio  bUiflk  •  *  •  Tow^lt 
their  breeding  grountlH  at  this  Hea>*oii  18  higbly  iiitereftfiiig  aiul  most  amuBingj 
noise  of  ImndreilE^  and  tlionHands  of  tliese  little  biiiis*,  wliiclt  an^  dirLHStlj^UTitW 
ftM^t,  give  rmc'  ti)  an  eiidleHH  variation  of  vobniio  of  Hoitiid,  n^  it  corner  up  fro 
stony  holet^  Mild  i^tivcrruti  bcdow^r  while  the  bii'd^  rouie  ttitd  go,  in  and  oiiU  ^^bl 
aixynnd  yunr  head,  romimlly  blinking  and  llnttenng,'- — (hJllmU.)  *>n  tliisviLSi' 
lag  range  orthi.s  **i>edew,  on  t\m  t-'Hth  of  May,  1  tufcoinpiitiied  a  native  for  thep 
of  getting  ii  few  8ii4.H*inieu^  for  myself^  while  he  de>4ired  a  meal,  Witli  a  larg 
handled  dip  net  1  cronehed  behind  one  of  the  unnierouH  targe  uio.<4a-  aiid  graibfibai 
roekn  which  ho  liberally  covere*!  the  groand.  Ah  the  birds  tly  low  and  in  a 
Htialght  line  ami  liave  great  diflleulty^  in  faet  they  have  little  necessity,  tu  uii 
mnlden  <mrve  ta  avoid  an  objeet,  it  waB  ord^^  necessary  when  a  thn/k  was  8<^nap| 
ing  {4}  raise  the  ni*t  direelly  in  tlieir  i>aUK  I f  the  dist^nr©  and  their  velocity  lii 
well  etileulat<erE  m^veral  birds  wontd  lie  unable  to  Hwerveoff  in  time  and  in  con^ 
would  h^  engnlfed  in  the  net,  A  4 nick  bringing  of  the  net  to  the  grouml  wgiil 
eotD]»lete  the  eaptore*  A  halfhonr's  work  resulted  in  uiy  aeenring  some 
K[>eeituen8,  but  the  Aleut  closer  by  had  ten  tinier  as  many.  Sometimes  other 
are  also  secjured.  During  the  last  days  of  May  hundreds  of  thousandi^  swarq 
the  anchorage  of!"  the  village  f»f  St,  (xeorge*  They  are  mating  and  eopulation  Ir 
on  on  id  I  slides.  The  fenndes  remain  on  the  i^urface  of  the  wat4T  while  ihi 
approatth  from  behind  by  a  i^hort  ilight^  l>oth  then  taking  flight,  Many  are 
the  Hurfafie  is  covered  with  the  swimming  birds,  Imt  the  nnijority  are  in  tbeaii 
in  all  diiM5etiou8.  Their  ehattering  m  ineeasant  and  re>it  is  nnknown.  The  w 
ileparture  and  the  evening  return  of  the  hoists  of  these  little  anklets  are  really  ti 
inU*resting  and  attractive  featnres  of  the  bird  life  on  St,  tleorge,  and  one  nB¥» 
«>f  the  faHrinatiniiT  ami  exti^emely  novel  sight.  They  are  most  abnndant  on  laii< 
•t  htkI  4  a.  m«  and  from  7  t-o  lU  {k  nu  When  C!oming  to  the  surfiU'e  after  a  dn 
eome  up  with  fjuite  a  bounce  and  after  a  few  hasty  turns  take  flight.  Ini 
variutifin  in  this  specie^  is  ciiusithMJible.  Of  the  de<"or!ittve  whiles  hi^AiJ  featlien 
possible  variation  iu  size  and  number  occurs,  evidently  baviug  no  relation  to 
age,  or  color  condition  (see  figs.  5-Sj  PI.  XLI,  and  explanation).  Of  42  spe 
examined  in  the  National  Museum  collection,  the  blackest-breasted  bird  is  a 
(No.  161453,  July  30,  1895,  St.  Paul,  True  and  Prentiss),  even  the  usual  white 
patch  being  half  black,  and  white  feathers  being  decidedly  in  a  minority  on  tin 
parts.  The  whitest  breasted  bird  is  also  a  female  (No.  62593,  May  23, 1872,  St 
H.  W.  Elliott).  It  has  merely  one  dark  feather  in  center  of  breast  and  a  fen 
sides  of  the  neck.  A  few  others  have  dark  feathers  in  the  white  throat  pat 
these  are  all  females.  In  one  male  a  dusky  bar  runs  across  the  throat  at  the 
of  the  mouth  and  divides  the  white  into  two  parts.  Nearly  every  specim^ 
have  seen  (over  sixty)  has  a  few  or  a  greivter  number  of  dingy  white' feathen 
in  the  scapulars,  really  unmolted  winter  feathers.  Sometimes  they  are  well 
in  contrast  with  the  newer  surrounding  dark  feathers;  often,  however,  they  ap 
fresh  HS  those.  The  only  two  winter  specimens  that  I  have  seen  have  the  sc 
nearly  white.  The  darkest  plumaged  summer  specimens  have  little  or  n< 
among  the  scapulars.  These  dark-backed  birds  are  uncommon  in  May  and  c;iii 
be  counted  among  the  thousands  of  the  ordinary  spotted  breaste<l  birds.  Ti 
eggs,  taken  on  St.  George  on  May  28,  1890,  measure  1.60  by  1.10,  1.55  by  1 
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^Shl  taken  on  St  Taiil  oii  Jim©  5,  181K*,  the  lar^fist  is  IjiO  by  1.20,  tlie  Hiiiidlesfc  1,55 
y  3.08.    Tliey  are  always  white. 

SjDthliborampbuB  antiquua  ((iiiiel.).     BliLek-tlito:i.teil,  or  Aui'icut  Murrelot*     '^Siarik,*' 
liracktfrhamphuH  antiquunj  Dall  »iu1  ISaNn.,  Traiia.  Cliic.  Au.  Sui.  1869,310, 

S^ihHboramjihitg  antiqum,  Nici^sc)N,  BiU.  Alaska,  IBHly  43.— Coltkh,  Ko>%  18110,  811,— A.  O.  IL  Cb. 
List,  18t>5,8.— Rir»GWAY,  Mao.  18%,  14,— Orant,  Cat.  B.  Bn  Mu».,  189«,  vM, 

Id  the  Li^t  of  the  iiinls  of  Ahiska,  l>r.  I>all  t43lh  us  (p.  .UO)  that  tht.n  speeiea  ih 

'  Oc/mnioii  at  St.  George,**  etc.     It  ii^  fomitl  throughout  the  Aleutian  IsIhucIh,  hIso  on 

^'MrntDunder  group.     It  may  (xn-ar  oti  the  Pribih>fs,  but  I  ran  not  find  any  further 

io  inforinatiou  nor  8|>eeinieus,  and  l>r,  Dall  in  unable  at  this  hite  date  to  furnish 

»ifrciusive  evideure  of  it^  oi^currence. 

CepphUB  coluxuba  V^U.     r't^t.^011  Uiiinetnot. 

rir%a\  rnhtmha,  Cuues,  Key»  mm,  815,— Ghant,  Cat.  U.  Br.  Miia,,  18il8, 580. 

C^pphwi  coUmbn,  Nklson,  Bda.  Alaska,  1887,  14.— A.  O,  H.  Ch.  List,  1895,  8.— Ridgway,  Muti. 
189«i,  \7. 

I  have  110  iu formation  of  this  species  breeding  on  the  islauds  but  they  probably 

I  only  obsiTved  them  onee,  on  June  13,  while  00  a  boat  trip  to  Wjilrns  Island, 

the  J  were  cjuite  common  to  the  south  ward  of  tluit  place,  but  very  shy.     l^^lliott 

I  not  mention  them,  but  Nelwoo  says  'Hhey  nest  ou  the  fnr  seal  ishuids,''  and  he 

Jfs  rae  that  hi^  eertaiuly  saw  thern  under  the  clifl's  of  St.  George,     Tlic  blackness  of 

\  hird  and  the  white  wing  patch  rentier  theru  conspicuous  objects  on  the  hch.    Their 

ling  [Jaces  are  among  rocks  near  the  water's  edge  and  they  may  ^mssibly  breed 

.  Walrus  Island,  and  perhaps  at  Polovina  011  Ht.  Paul,  and  on  8t.  George.    They  lay 

ro  white  egg!^,  which  measure  about  "2,41  by  1.04." — {Bidfjwajf). 

^'W.  tiria  troOe  califomlca  (Bryant).     CiiUfoniijt  Murro.     ^^ArrkeJ* 

L&meiti   trmle  ytit.  mlifornica,  CoCKS,  in    EUiott's   Rpt.  Afl*.  Aliiuku,  1873;    Et^pHni,  187B,  210; 

EiUoTT,  Moil.  Seal  Idw.,  1882,  la^;  Ko>%  1890,  817, 
Vrw  iroile  cali/ornieaf  Nxlson,  Bila.  Alaaka,  1887,  45.— A,  U.  U.  Ch.  List,  1895,  11.— Ridoway, 

Mun.  189H,  18. 
ETrte  tn>iU,  Grant,  Cat  B,  Br.  Miia,,  18H8,  573  (part), 

Occurs  in  small  stjuads  on  tlie  cBfi's  of  St,  Paul  and  St,  George.     Been  from  the 

Ige  of  the  clilTs  above,  I  found  that  1  couhl  readily  distiuguisli  them  from  the  other 

rker  and  more  robust  species.     Tln\v  are  ujueh  slenderer,  with  smaller  and  sharper 

UN;  the  upper  parts  are  a  light  brownisli  ash  color  as  seen  from  above  when  one  is 

Urt'ctly  over  them.     I  could  thus  reiulily  distinguish   thetn  when   mixed  witli  the 

|tUrHi^ands  of  amu     On  a  visit  t^j  Walrus  IslauJ,  on  June  13,  I  saw  none  of  these 

lirds,  those  taken  being  the  next  species,  and  my  visit  being  cou fined  to  the  western 

ttid  uorthern  parts  of  the  island;  but  on  landing  again,  ou  August  7,  on  the  south- 

Klrtrn  jiart,  I  was  astonished  by  tlieir  alnitHlance,  none  of  the  otlier  species  being 

Tbas  the  two  forms  were  occupying  ditterent  portions  of  the  available  space 

breeding  by  thousands.     On  this  hist  date,  fr*)ni  the  water^s  edge,  extemling  Intck 

daps  .'to  yards  and  along  on  cither  side  for  a  considerable  distam*e,  were  1 1 lou sands 

ittrre^,  which  ^^jcneil  before  me  and,  rushing  over  tlie  rocks,  ttirew  themselves  off 

Ibe  s*e»  by  thousands.     Some  hundreds  of  eggs  nearly  ready  to  hat<^'h  were  to 

lac^u    ami  young  of  various  sizes  were  numerous.     In  some  cases  an  old  bird 

ilere«l  uiuier  her  wings  several  young  of  diffeieut  ages.     The  rocks  were  very  wet 

I  ilirty,  but  by  sudden  rushes  1  succeedetl  in  capturing  several  adulta  by  grasping 


1 


THE  FUR   HBAL8  OF  THE   PBIBILOF  ISI.AHDa 

tbam  by  tlie  neck,  YBtf  few  trying  to  fly  and  aD  HcrambliDg  iti  M  haste  oTer  th< 
dippecy  rookB  in  the,  otmoet  oonftudon.  Their  babit^i  are  donbtlesE  tbe  mm 
more  common  mrru.  Tlie  downy  young  of  eaiyhtnha  would  aetini  to  difo  &< 
in  tiie  dry  ddn  by  being  of  a  paler  color,  and  by  bavmg  the  iifiper  edge  t»r  tl 
of  the  nnder  parts  blending  faito  the  daork  neck  color,  ine^ttnul  of  beiug  bltu 
sharply  sepaxaledi  as  in  orra.  The  first  fen^hering  to  appear  on  tbe  young  U 
ttie  wings  and  sci^^iilarsi  along  the  sides  of  the  breast  nud  ^en^s  tbe  low 
Bom  tlie  down  begins  to  drop  off  between  the  tiostrilj§  and  the  eyes  ami  aru 
^montli  md  l&e  base  of  the  lower  mandlUe^  and  as  the  birdii  get  okl^r 
feathering  extends  aeross  the  back,  np  the  sides  of  tbo  neck,  and  all  over  tt 
parts  np  to  tlie  bill.  At  the  same  time  the  featbering  exteinU  around  tlie  4 
bill  and  running  well  back  of  the  eyes,  so  tliat  the  only  Tenmius  of  the  downy 
is  on  the  top  of  tiie  head,  extending  down  the  back  of  the  neck  almoe; 1 1  a  the  m 
scattering  down  the  back,  and  extensiye  about  the  ramp,  wiiere  it  ik  still  att 
tlie  tips  of  the  new  feathering  beneath,  I  see  no  dillerenee  between  tlie  mit 
occur  about  the  islands  all  winter  apparently^  h»  a  speeimen  i^  in  the 
coOeetion.  This  is  an  immature  bird,  and  haa  the  white  of  thc^  under  jiart& 
across  the  back  of  the  neck.  No.  118684,  ad.  9  ,  U.8.N.M.,  AuguMt  7,  im, 
Island,  W.  P.;  wing,  8.00;  culmen,  1^66;  tarsan^  IM.  Ku.  08332,  Janiia 
Prihilof  Islands,  Oe^rge  R.  Adams. 

aa  TJtU.  kmnrla  ana  (FttIL).    PftUM't  Mane.  "Anie.'' 

Urim  mrrm,  Pazx  sod  Bahn.,  Trans.  Ohio.  Ac  Sui.  1861),  3<19. 

XMVfo  «rr«,  COVBB,  in  EUiotft  Bpt.  Aff.  Alaska,  1873;  RfpHni,  1875,  2U;  gfiy,  U 

EuxoTT,  Menu  Seal  Ids.  1SS2, 185. 
Dria  Umvim  mrrm,  ISmuaov,  Bds.  Alaska,  18S7, 45.— Tow^hknd,  Omlitcv  Carmm^  18^, 

U.  Oh.  List,  1896^  12.— Bidobwat,  Han.  1S8S,  m.  M 

Ufia  UmHm,  OaAHT,  Cat.  B.  Br.,  Mas.  1886, 577  (pfUi^K  ^ 

The  interesting  account  of  this  bird  given  hy  Mr.  Elliott  in  hi.s  Monogn 
true  to-day  as  when  written.  At  anchor  off  the  vUliigo  nf  St.  CT^nnge  af  Hh 
May  and  early  in  June  one  can  view  one  of  the  most  marvelous  omitholo^ca 
tions  of  the  world.  Thousands  of  the  Least  Auklet  are  close  about  us,  in  t 
or  flying  in  every  direction  in  indescribable  confusion;  but  the  more  stately 
sweep  by  in  numerous  and  somewhat  regular  platoons,  as  if  passing  inspection 
platoons  consist  of  x>erhaps  from  fifty  to  five  hundred  individuals,  and  wh 
forming  a  straight  line  seem  to  be  continually  trjdng  to  do  so.  The  central  1 
nearly  always  in  advance,  the  whole  usually  forming  a  very  wide^^^-^^ — "^--^« 
a  /•"  \;  sometimes  a  double  curve  or  a  combination  of  flat  curves  an 
continually  changing,  but  the  approach  to  a  straight  line  is  always  the  < 
feature.  Comparatively  few  pass  between  us  and  the  shore;  but  on  the  sea  si 
vessel  their  number  is  legion.  As  far  as  the  eye  can  see  file  upon  file  are 
in  an  apparently  endless  succession  and  nearly  always  in  the  same  d 
into  the  wind.  It  is  no  exaggeration  to  say  that  three  platoons  pass  our  lin 
every  second,  often  many  more;  these  will  average  at  least  a  hundred  each 
have  18,000  birds  passing  every  minute,  or  1,080,000  in  an  hour.  But  we  or 
edge,  not  the  center,  of  the  parade  and  from  one  point  only,  and  many  are  f 
the  land  or  are  perched  on  the  clifl's.'     This  parade  continues  until  late  in 


'  I  have  endeavored  to  estimate  the  total  number  of  individual  birds  of  all  species  < 
the  Pribilofs  during  a  yfar.    My  figures  reach  9,000,000,  which  I  can  not  think  is  an  exag 
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l^  when  hanger  admonishes  them  that  it  is  time  to  seek  food  far  out  on  the  waters  of 
Sea.    In  the  evening  it  is  again  gone  over  before  settling  on  the  rocky  shelves 
1 900  vertical  feet  of  the  great  clifif  of  St.  George.    As  Elliott  has  well  said,  <<  this 
dress  parade  of  ornithological  power  which  I  challenge  the  world  to  rival  ;^'  and, 
in  connection  with  the  enormous  abundance  of  the  choochkie,  it  is  hard  to 
iceive  that  its  equal  can  be  found.    They  mass  in  close  ranks  on  the  numerous  pro- 
shelves  of  the  cliffs,  where  they  lay  their  single  large,  spotted  eggs  on  places 
I  one  wonders  if  it  is  possible  for  them  to  remain  uninjured  for  the  period  of  about 
nty-five  days  necessary  for  hatching.    When  setting  they  face  the  rocks,  back  out, 
;  have  to  turn  before  leaving;  so  that  when  alarmed  or  excited  during  their  con- 
st quarrels  and  making  a  sudden  turn  it  often  happens  that  the  eggs  roll  oft'  and 
» dashed  upon  the  rocks  below.    Like  other  water  birds,  they  pluck  out  the  feathers 
the  center  of  the  upper  abdomen  to  permit  the  egg  to  come  in  contact  with  all  the 
warmth  i)08sible,  and  this  assists  in  causing  the  egg  to  leave  its  rocky  nest  when 
\  movement  of  the  bird  is  hasty.    Elliott  speaks  thus  of  their  actions  on  the  clififs  in 
» early  summer: 

They  f[aarrel  desperately,  bat  not  by  scolding;  it  is  spirited  action ;  and  so  earnestly  do  tliey  fighti 
i  all  along  below  tbe  high  blnff  of  the  north  Hhore  of  St.  George,  when  I  passed  thereunder  during 
I  breeding  season,  I  stepped  over  hundreds  of  dead  birds  which  had  fallen  and  dashed  themselves 
\  death  npon  the  rocks  while  clinched  in  combat  with  their  rivals;  for  they  seize  one  another  in  mid- 
~ilir  and  hang  with  their  strong  mandibles  so  savagely  to  each  other's  skin  and  feathers  that,  with  the 
•w-ifl  whirring  of  their  powerful  wings,  they  are  blinded  to  their  peril  and  strike  the  earth  beneath 
\  they  realize  their  danger  and  immediate  death. 


I  Several  times  during  the  season  at  Walrus  Island  and,  when  opportunity  ofifers, 

t  eloewhere,  the  eggs  are  collected  for  food.  Soon  after  the  1st  of  June  several  natives 
^  paid  a  visit  to  Walrus  Island  and  selecting  the  freshest  eggs  ruthlessly  destroyed  all 
'^l  the  others,  so  that  when  we  visited  the  place  on  June  13  we  were  able  to  secure 
between  three  and  four  thousand  fresh  eggs.  This  occurs  every  year  with  no  ai)preci- 
|;able  effect  on  their  numbers,  as  later  visits  are  not  permitted.  The  eggs  are  fairly 
tSood  eating  when  one  gets  accustomed  to  them,  but  the  albumen  is  extremely  viscid 
f^tmd  the  yolk  dark:  the  taste  is  not  disagreeable.  Like  probably  all  their  conge- 
the  small  young  are  fed  by  disgorged  crustaceans,  but  I  know  that  the  larger 
^Timng  and  even  quite  small  individuals  are  fed  upon  whole  fish.  On  August  4,  I  col- 
tloeted  a  young  murre  and  also  a  small  fish,  a  tufted  bleiiny,  Bryostemma  polyacto- 
tephdlwt  (No.  43005  U.S.N.M.),  lying  at  its  side.  I  had  previously  witnessed  the  feed- 
[llig  of  several  others.  With  the  breast  to  the  rock  the  mother  lands,  and  bending  her 
l\ead  downward  to  her  young  utters  a  harsh,  croaking  sound.  Tlie  youngster  raises 
^ftshead  and,  taking  the  fish  from  its  parent's  bill  by  the  tail,  works  it  sideways  in  its 
i  bill,  until  it  gets  the  head  in  its  mouth,  when  the  fish  rapidly  disappears.  If  the 
ffoang  has  had  enough  the  fish  is  laid  at  its  side  until  needed.  The  fish  is  carried  by 
[the  parent  with  the  head  partly  down  its  throat,  the  tail  sticking  out  from  between  the 
-  nuidibles.  In  some  adult  specimens  the  dilated  part  of  the  base  of  the  upper  man- 
^dIble,  the  tomia,  is  quite  whitish*  The  tarsi  are  yellowish  pearl  gray  in  color,  dark 
between  the  scales  in  front  and  especially  at  the  joints.  The  webs  are  also  dark.  In 
some  specimens  the  toes  are  a  brownish  yellow.  I  have  a  series  of  seven  specimens 
of  tbe  downy  young  not  over  a  week  old,  the  youngest  having  been  assisted  out  of  the 
•hell  by  myself.  The  white  of  the  underbody  and  the  dark  of  the  neck  forms  a  sharp 
line,  little  blending  showing.    The  general  color  of  the  bac&  is  darker  than  in  cali- 
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/arnica*    The  body  is  densely  covered  with  dowiij  tluit  uf  the  heiui  iunliit^:'.  W 
btaekisk,  bat  profbKely  apotted  with  white.    The  white  down  is  Ig^h  tlutty  i^ttd  iv^' 
ally  longer  than  the  dark^  especially  oo  the  neek,  where  it  is  yeUowiHli*    WTjvu 
joung  miirre  emergen iVoni  the  egg,  mueh  of  thia  down  ift  still  iu  the  >ih«^4it1m suvd 
dUDp  and  wliy.    As  the  bird  drieSj  tJiis  becomes  ^eimmted  and  Hutly,  hut  vt^ 
long  white  and  yellowiiih  downs  thia  drying  m  »Iowor  than  ui  tiie  other.    Tbos 
saparated  eiicli  tnft  of  down  appears  as  a  fiiugle  port  nnd  nniy  sometimeit  be  w 
shown  in  flg.  0,  PI,  XLI,  where  a  tuft  in  held  in  the  center  by  Urn  per»ii»teDt  ri'maiiiMif 
the  sheath.    In  fig.  10  will  be  seen  one  of  the  tufts  sheath lej^^ii  but  not  separated,  iuhI  ib« 
tip,  really  coniposed  of  tnany^  appearing  as  a  single  piece.    The  liLnk  (lijwusj^a 
becomes  dry  and  HnflTy^  but  the  longer  white  tufts  remain  as  an  ap[»arerit  Bitigli?  frowlli 
for  sometime  except  on  the  throat  and  face,  where  it  in  Boon  ."Separated  by  tliem(n^ 
ments  of  the  yoang  bird  In  rubbing  its  throat  and  neek  on  the  rocks.    Thod^lt  t*>t)M 
eye  these  long,  yellowish,  pointed  downs  appear  as  single^  under  the  mit^roscnjK  ikv 
are  fonnd  to  consist  of  six  or  more,  as  shown  in  0g.  11,  where  a  tuft  \e  begiirnnu  to 
separate.    As  the  new  plumage  appears  it  is  seen  that  these  btincbes  of  dii'vn  jip 
attached  to  the  tips  of  the  growing  nestling  feather,  but  the  ei>nstant  rubbing  *>f  tla 
yonugstar  agatust  the  rocks  and  its  i^arent  causes  the  greuti^r  number  of  tlie^di>fi[f 
parts  as  they  grow  out  to  bmak  ofF^  so  that  when  the  bird  is  three  or  fom'  weelitoM 
but  few  remain,  and  thef^e  mostly  on  the  back  of  the  neck.    Tlie^e.  howtner.  d^^iKi 
apjM^r  as  tuftn  bnt  as  illaments,  each  attached  to  the  tip  of  a  ramus  of  the  new  ^• 
ing  feather,  as  shown  in  figs.  10  and  17.    At  the  point  of  apparent  junetnre  there cfu 
be  seen  a  slight  swelling  (n^  fig,  14),  which  is  greatly  enlarged  (a,  fig.  18)*    Iii^iteadftf 
the  downy  tufts  Beparating,  they  are  often  held  together  around  their  basesb>  ftWJJa^ 
what  persistent  part  of  the  sheath  through  which  the  down  grew,  or  by  s  glaisf 
together  (figs,  12  and  13 }«    In  such  cases  friction  soon  removes  aJI  at  onm  fnm  tk 
tip  of  the  growing  feather*    Therefore  it  will  bo  seen  that  the  tuft  of  down  has  no  tmi 
mchis  of  its  own,  only  the  temporary  oitc  of  the  sheath.    And  the  part^^  intci  wbie^ 
the  tuft  cau  be  divided  are  only  elongations  of  the  rami  of  the  first  true  i>\nm^ 
feather  J  as  shown  in  fig.  14.    The  buneh  or.  swelling  is  formed,  I  believe,  in  this  nj. 
The  down  grows  t^  its  fall  length  l>efore  the  young  murre  is  hatclied^    Then  the  kmgi* 
tudinal  growth  ceases^  but  cell  making  continues  and  causes  the  part  at  or  near  lb 
surface  of  the  skin,  being  soft,  to  swell.    Then  after  a  few  days  the  new  feather  kgini 
to  appear,  slowly  at  first  but  steadily,  until  the  downy  stage  is  aU  pushed  cot  and  M, 
})lace  occupied  by  the  entirely  diU'erent  first- plumage  feather,^    Sometimes  mYmi  d^ 
these  downy  tips  will  remain  attac^hed  to  the  tips  of  their  resiiectiYe  rami,  the  whok 
being  held  together  at  the  swellings  by  b  sticking  or  joining  (flg.  15).    TJsnalk  tbi 
downy  tip  breaks  off  below  the  swelling,  but  often  above,  so  that  it  ends  some  tif  the 
rami  of  the  new  feather,  but  occasionally  the  break  occurs  in  the  center  of  the  s^wA 
iiig  (fltf<  IS),    The  same  process  obtains  in  the  case  of  the  underbody  feathtTs  tal 
varied  somewhat  in  the  belly  feathers.     Dere  the  joined  bases  of  the  dowiiv  tuits 
appear  double,  as  shown  in  flg.  19.    These  are  numerous  and  somewhat  itersisleub 
until  sepii rated  by  the  movements  of  the  bird,  plus  the  growth  of  the  new  teatbet. 
But  these  downs  are  not  readily  broken  of!',  so  that  they  persist  attached  as  filameutl 
to  their  resi>ective  rami  much  longer  than  those  on  the  back,  except  the  ones  oath 
back  of  the  neck,  which  are  the  last  to  bo  lost.    It  is  curious  that  these  last  persist  i 

*  The  swelling  is  found  in  many  birds  which  I  hope  to  iUastrate  later. 
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son  each  feuther  until  tlie  youujif8tt'r  us  several  weeks  old.  The  swelling  tm  the 
r  dowu»  is  seltlorn  as  lnv^e  as  <ni  the  others.  Usually  some  swelling  is  noticeable, 
often  the  raehises  of  the  rami  eoutinoes  into  the  downs  with  little  appreeiable 
ease  of  size.  The  figures  in  PI,  XLI  iind  the  oxphmutions  opposite  will  explain 
e  changes.  The  dtMible  eJfeet  seen  in  fig,  11*  is  cooirnon  on  the  belly,  and  auiy  be 
led  by  two  tnlls  adhering.  The  riidii  of  the  down  raehis  He  flat  against  it  pointing 
ard.  They  evidently  iidhere  nntil  dried  and  loosentxl  by  fricHon.  The  first  down 
hette  birds  difVers  IVom  the  other  speeies  of  auks  in  being  stroTjger  and  shorter. 
From  some  hundreds  of  egg^  1  seleeted  nine  as  typical  of  extremes  of  ecilor  and 
"kings-  These  are  shown  in  the  at^eompanying  photograph,  PI,  XXXIX,  The 
ater  tinmber  of  eggtiy  by  far,  is  niad'e  u\i  of  intermeiliates. 


,  AnjniHt  4,  i«a*\  St.  Paul,  W.  1' 

l\tm  ?  ad.  J  iil>  :JU.  l!*90.  St  rani,  W.  P. , , . . . ... 

I51C5  i'  Ml  Ju ly  2a,  ISOfs  St,  George,  O.  W.  P,  jr 


Wtog, 


Culin^ii, 


Tamiifl. 


h. 


Order  LONGIPENI^EB.    Long- winged  Swimmen** 
Family  STERCORARllDAE,    Jaegers. 


Sree  of  the  four  Ameriean  niemliers  of  this  family  oceur  ensually  on  the  islands, 
isibly  they  are  more  nnmenms  during  the  migrations.     They  breed  northwards, 

Btercorariua  pomariuus  (Teriiin.).     Pomiiriiie  ,T{iegvr.   ' **  Uai-hoi-nikJ* 

Storcoraria^  ^Mtma(<M'hinu8f  Cotks,  in  EHiotfa  R\it.  AflT.  Alaftktti  187^;  AV^rtu/,  1875,  liMij  Key, 
18^*0,  735,— Ellm>ti,  Moii,  8rul  lil«.  1^582,  i:i2,— SAiNnKRs,  Cat.  It.  J!r.  Mes.  ]H9(>,  S22. 

^f      RiiH*WAY,  Man.  189li,  22. 

A  rare  visitor.  KUiott  fooud  one  ** perched  in  a  listless  attitude  on  the  high, 
9SJ  uplands  between  Kamminista  and  Polovina  Sopka."  Mr.  O.  11,  Townsend 
aiiKMl  another  on  the  name  inland,  During  the  summer  of  1890  two  were  seen  on 
George  eating  the  careaHs  of  a  fur  seal*  One  of  theni*.  wtia  killed  and  preserved 
Mr.  Kd.  Lavender.  No.  ^25^,  ad.  9 ,  U.S.N31,,  dune  23,  1872,  St.  Paul,  H.  W. 
bit,  light  idiase.     No.  UIC857,  6  ,  June  lt>,  1883,  St.  I'aul,  C.  11.  Townsend. 

Btercoraiiuji  parasiticua  (Linu.),     Parikiitic  Jaeger. 

Pariun  parasiHcu/t,  C«mjk.s,  in  Elliott's  Rpt.  Atf.  Alankn,   1873;  lieprint^  1875,  196;  Key, 
m),  7M6.— Elliot,  Mon,  Seal  Ms  ,  1882^  132.— A.  O.   U.  Cb.  Lint,  1895,  14,— RirxjWAV, 
ID.  1M96,  22, 
artHS  cfeindalH»t  Sainders,  Cut.  B.  Br.  Miih.  XX\%  18SI6^  327» 

la»uaL  **I  have  seen  but  four  or  live  examples  of  tliis  species,  whieh  may  be  rated 
tu  infrequent  visitor.  It  may  he  Ibund  upon  tlie  grassy  uplands,  where  it  will 
bt  ami  stand  dozing  in  nn  indolent  attitude  lor  iiours.'" — (ElHotL)  He  found  half- 
»ted  berries  of  fJntprtrnm  in  the  stomaehs.  NoJi252i,  9  ,  U.S.N.M.,  June  15, 1872, 
Paul,  n,  W,  Elliott,  dark  phiisf. 

^taroorariUB  lougicaudas  Vieill.     Long-tftih^cl  Jttegcr. 

^fit^oarariHt  hnffoul,  dtVKS,  in  Elliott*a  Rpt.  Aff.  Aliiska,  1873;  Heprtnt,  1875,  197;  Key^  1890, 

H^      738.— KLUorr,  Mou.  8«iil  Ids.  1H82,  132. 

^^tert^rttrinis  httiiuaudut,  A.  O.  II.  (:h.  List,  lHii5,  15.— Kiihjwav,  Man.  1896|  23. 

^fSlert-oraritm pitraiiitiGns,  Saunokus,  Cat.  li*  Hr,  ilus.  XX\\  18l»tJ,  334, 

3aIdom  seen.     *^The  speeimeu   in   my  coUectioa  is  one  of  the  only  two  1  ever 
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dyfeained  on  the  Ulanda."— (iWMl.)  Th^  w«te  an^reiitly  feediun,'  npfiu  inmx»  ui)4  J 
apon  the  small  blackberry  of  Bmpefrmm.  No.  83(12^,  ml.  9 ,  June  13^  l^Ti^,  St.  ?aal,  I 
H.W.Blliott.  I 

Family  LAHIDAB.    Gulls  and  Terns, 

Of  ihe  eiglit  members  of  tliis  fiunily  giyaa  bete  horn  tlie  islauds,  thi^  »rv  M^  - 
ing  fSeatmes  <tf  tbe  sammer  fiuma.  The  otiienp  are  i^tther  rare  breeders  ur  are  m^W 
visitors  daring  migrations  or  in  winter.  Of  two  no  spt^ciineiiH  ai^fieiir  to  Wave  hmm_ 
taken,  and  of  several  others  bat  few  have  been  seen  or  collected. 

Sa,  IiCTUiaolltotf— gq^gmiu    81ii|sr*hMlMd  OalL 

Lmnu  mturkNU  fdbtelifayM,  Coins,  ^^Jf  ^990,  9UU 

Lmrm§  mMHImi^m,  A.  O.  U.  Cfa.  Llat^  ISBS,  IS.— fiAcrK}>KR«,  CU.  U.,  Br,  Miu,  XXV,  m 
SM.— BiDOWAT,  Umt.,  1886,  29. 

Several  of  the  natives  infjormed  me  that  a  large  blmik-lm^kcHl  gull,  iliif^reiit  in 
the  following,  bred  sparingly  on  the  clifBi  of  Otter  Islam],  aitd  that  thej  rm^]ymu 
St  PaaL  Dttniel  Websteri  an  old  experienced  sealer  who  hail  than  aiwui  rwenh  hvri 
years  on  the  islands,  also  told  me  that  a  large  darl<-biickc<!  gut)  vms  to  l>e  funmhtm 
small  nambers  on  the  cliffs  of  St.  George.  On  Jane  1 1,  on  Ht.  Paul  1  Kaw  tUr^,  mi  1 
on  Jane  12,  another,  which  came  in  over  the  Beef  from  tlto  dirc4*tiuii  of  Otter  Umi . 
Several  evenings  after  Aagast  1  I  noticed  some  large  guUn  Hying  slowly  in  tnm  tbcr 
Beef  (on  oneevening  I  coanted  seven).  The  mantle  wm  m  iich  dar  kf^r  than  in  ffh  ummw^ 
They  were  probably  this  species,  the  statas  of  which  U  very  nucortain  on  tlie  Amiriran 
side  of  Bering  Sea. 

aa. 


launm  ijianoaaosni  Hsam.    OUuuxmt-wiiigod  Oull.    ^'teAlJtif/' 

Lmnu  f Imom,  CoUMy  In  EllioH's  Rpt  Aff.  AUMk%  IFtd;  iirprinf,  1875,  198.— Klu<>h;M<ii 

8«aidiu,  1883, 188. 
ZoTM  gUmc09om9,  BAVUDmas,  Cat  B.,  Br.  If  us.  XXV,  18|n>,  *jh4  .  --  t^uv  k8,  Kf,^y,  imi,  711.- a  <  > 

Gh.  List,  1886»  17.— Ridgwat,  Han.,  1886, 27. 

Kesident  except  when  ice  and  snow  compels  its  abscticc.    This  m  tbe  eoniiii(»n  lur^^e 
gull  of  the  islands,  the  chief  scaveDger.    Breeds  on  the  eliff»  of  St.  George  and  (Ht&r 
islands,  and  abundantly  on  the  flat  central  portion  of  thw  ^imthern  end  of  >Tiilrnfl 
Island.    It  does  not  breed  on  St.  Paul,  owing,  doabtl(3H»,  to  the  ^malliies!^  of  the  M^ 
It  is  common  there,  however,  for  it  is  a  prime  scavenger  and  regrularly  visit**  tbe  i^wtt 
eries  and  killing  grounds,  and  nothing  in  the  shape  of  food  coiner  muim  to  it.  ^^^     l 
Walrus  Island  the  nests  are  quite  numerous.    On  June  13  many  c^intained  tbre«eiri:^fl 
well  incubated,  some  had  two  fresh  eggs,  while  a  few  had  one  or  two  young  and  an 
egg  or  two.    Larger  young  were  picked  up  on  the  rocks  near  the  nests.    The  nosU 
are  well  made,  clean,  and  are  generally  composed  of  dead  grass  stems,  which  the  birds 
bring  from  St.  Paul.    While  most  were  placed  on  the  flat  rock,  a  few  were  in  depRfr 
sions  of  the  sand  which  filled  some  of  the  larger  crevices  of  the  rocks.    The  foUowiig  j 
may  possibly  be  an  unique  occurrence:  After  5  p.  m.  on  June  13,  while  returning  1^  I 
our  trip  to  Walrus  Island,  I  noticed  a  large  gull  flying  rapidly  toward  us.    As  ft.  1 
approached  I  saw  another  a  little  on  its  left  and  somewhat  lower.     Soon  the  fixity  of  ^ 
this  relation  and  similarity  of  their  movements  attracted  my  attention.    The  wind 
had  died  out  and  we  were  taking  turns  at  the  oars.    The  air  was  chilly,  the  sea  wai 
icy  cold,  and  as  I  had  nothing  else  to  do  and  nothing  except  the  distant  shore  of  St 
Paul  was  in  sight,  I  watched  them.    Still  they  remained  in  the  same  relative  poaitioii| 
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nd  80  I  called  the  attention  of  the  ten  Aleuts  in  the  boat  to  them  and  asked  if  they 
Iso  saw  two  birds.  They  all  replied  <^  Yes."  Still  there  appeared  something  peculiar 
bboat  the  birds,  and  I  continued  watching.  Suddenly  they  veered  off  to  the  right, 
bnd  I  instantly  comprehended  the  situation.  The  upper  one  was  really  a  gull,  but  the 
;ower  was  only  its  shadow  thrown  on  a  fog  bank  which  was  rapidly  rolling  down  on 
18.  Only  those  who  while  lying  becalmed  at  sea  have  seen  a  fog  bank  pass  in  between 
them  and  the  desired  haven  can  appreciate  the  rapidity  with  which  this  occurs  and 
the  solid  api)earance  of  the  rolling,  incessantly  changing,  and  compact-appearing  mass 
of  the  fog.  It  was  on  the  upper  surface  of  the  front  edge  of  such  a  fog  bank  that  we 
saw  this  shadow.  The  bank  was  moving  but  a  very  little  slower  than  the  gull,  and 
after  the  bird  had  veered  off  toward  the  land  it  was  but  a  few  moments  before  we 
were  enveloped,  so  that  it  was  impossible  to  see  little  farther  than  our  boat's  length. 

These  birds  feed  on  pretty  much  everything  in  the  way  of  offal.  Even  the  dead 
seals  are  soon  devoured  by  them,  and  they  vie  with  the  foxes  in  their  ability  to  search 
oat  and  dispose  of  all  animal  matter.  Evidently  the  whole  colony  of  this  species 
aboat  St.  Paul  breeds  and  roosts  during  the  summer  on  Walrus  Island. 

The  ground  color  of  the  eggs  varies  from  light-drab  gray  to  sepia,  with  very  dark- 
brown,  sharply  defined,  irregular  spots  from  the  size  of  the  head  of  an  ordinary  pin  to 
many  one-fourth  of  an  inch,  and  even  one  three  fourths  of  an  inch,  in  length.  Two  of 
the  eggs  in  a  set  of  three  have  a  few  obscure  spots,  but  the  other  has  more  than  half  its 
spots  obscured  by  the  later  deposits  of  egg  lime.  On  one  egg  the  spots  are  somewhat 
streaked  and  penciled.  Another  set  taken  the  same  day,  June  13,  had  two  nearly 
white  eggs  and  one  of  the  normal  color.  These  white  eggs  are  pale-bluish  white,  with 
very  faint  spotting;  no  dark  coloring  whatever.  The  first  set  measure  2.80  by  2.15, 
2.85  by  2.05,  2.86  by  2.07.  The  pale  two  are  3.05  by  2.11,  and  3  by  2.15,  the  dark  egg 
having  been  broken. 

34.  Larus  barrovianus  Ridgway.     Point  Barrow  Gall. 

Larus  harroviamia  Ridgway,  Auk,  1886,330;  Man.,  1896, 26.— Nbi^on,  Bds.  Alaska,  1887,51.— 

A.  O.  U.  Ch.  List,  1895. 16. 
Laru9  glaucm,  Saunders,  Cat.  B.,  Br.  Mus.  XXV,  1896, 289  (part).— Couks,  Key,  1890, 741  (part). 

Among  the  hundreds  of  Larus  gla^icescens  seen  I  collected  one  specimen  of  this 
large  pale  gull  on  Walrus  Island  on  June  13,  1890.  It  is  the  only  one  that  I  noticed. 
It  had  three  bare  places  on  its  lower  underbody,  thus  indicating  that  it  had  been  sitting 
OD  eggs,  though  it  was  a  male.  Three  eggs  in  the  National  Museum  collection,  taken 
by  Mr.  Elliott  June  4, 1873,  and  labeled  St.  Paul  (but  evidently  from  Walrus  Island), 
have  been  identified  (perhaps  wrongly)  as  belonging  to  this  form.  They  measure  2.83 
by2.10, 2.93  by  2,  and  3.16  by  2.11.  They  are  similar  in  color  to  the  eggs  ofL.glaucescenSj 
though  there  is  a  slight  tendency  to  blending  about  the  edges  of  the  spots.  No.  118713, 
ri.^,  U.S.N. M.  Walrus  Island,  June  13,  1890,  W.  P.  Length,  31.50;  extent,  63; 
riDg,  18.75 

15.  Pagophila  alba  (Gaun.).    Ivory  Gull. 

Plagophilali  ebumea,  Coues,  Key,  1890,  749.— Salvin,  Cat.  B.  Br.  Mus.  XXV,  1896, 301. 
,Gama  alba,  A.  O.  U.  Ch.  List,  1895, 15.— Ridgway,  Man.,  1896, 24. 

A  northern  species,  perhaps  a  regular  visitor  in  winter.  One  was  taken  by  the 
fttives  ill  February  or  March,  1895,  and  the  specimen  was  afterwards  secured  by 
essrs.  F.  W.  True  and  D.  W.  Prentiss.  No.  151788,  U.S.N.M.  Wing,  12.88;  tail, 
28;  culmeu,  1.42;  tarsus,  1.50, 


Larnt  iruiai^i^lm,  Coinj^k.  lit^v,  i^t  Mj&g.  Zocil.,  18tl0«  101, 

EuauTT*  Mem,  8©ttl  Id«,,  liW2,  13:^. 
|f{«iti  tridtietjflu  j^^ffkaHji,  TlfUNlClt,  Cou.  NaL  Hist.  AlaAk%  1)^,  124.--A.  U.  U.  t L.  LuU^ 

HL — III  nil  WAY,  Miuv*,  lH9fi,  25,— KKLStJNt  Bds.  Alaiik%  1887|  49. — Townsieki^  Cnii»*,  Ciniij 

1HM7,  tJH. 
|f[i#i»a]  tlHtiaHiffal  kttUttmU,ViWK¥^,  K&y,  1890,748. 
llism  tritUrt^la^  SAVSU%ns  Oat,  H>  Br.  Una.  XX\%  1^96,305  (]^rt) 

**Tluii  gull  brtwdfi  hi^re  by  kvnn  of  thutiwandHj  in  nomjiany  with  its  first  mmn,^ 
iMrnn  [HiM^a]  hrtriroittrk^  amiing  i%t  the  same  tiiiie,  but  laying  ii  wih»Iv  or  UmmUva 
earlier  tlmri  itft  riilafcivc,     •     *     *     In  build iog  its  ne^st  it  unes  iiuim  gni8«  ami  b 
tnml  tMeineut  than  the  lirenn^Htrk  dtiet*,"^ — [UllmiL}     Abunilaut  near  the  village  of: 
UiM>rgt^  on  Mny  28^  wheit^  a  few  nents  were  seeiij  but  no  eggs.     On  June  21  j  ami  1 
days  aftarwardf*  a  pm  fort  t^treain  of  kittiwaki^s  w^ia  seen  I'Mrryiufj  material  (mm  i 

I  vicinity  of  the  pofid.s  im  St*  Paul  toward  the-  Iti^ef  cnir«  and  Otter  Ishuid. 
I  Viewed  frinn  the  elHIg  the  tlight  of  ttiet^c  bird^  is  remarkaldy  graeefrit,  hiuI  v$\t- 
cmlly  BO  when  tliey  luive  been  distmbwl  from  a  midday  «ie8f aJ  J  thiiK  iliwttirld 
several  dozen  one  day,  au<l  carelnMy  watehed  them  a^  they  panmiil  and  reim«s+ii  liw 
8|)ot  where  1  tiat  on  the  eilge  of  the  iUtll  They  were  all  witliin  2(1  yttrd»  and  ii>iitJM 
ually  paraded  parallel  with  the  clift,  all  the  while  jntoutly  watehiug  nie»  They  vtm'i 
pass  by  for  Home  .10  or  forty  yardsj  then  turn  and  tJy  nii  eqinil  diatant^e  uii  tbrotlier 
side  before  again  making  a  turn,  ITftually  the  whole  distane^  was  aeeomiiti^W  liy 
eailingy  and  oflt^n  the  turns*  and  several  lengths  were  traveled  in  the  .sjime  way.  ThuiJ 
selecting  an  individual  and  keeping  my  eyew  on  himj  I  often  counted  from  two  tothrtlj 
trips  without  a  tlap  of  a  wing.  One  individual  tlms  noted  made  the  trip  sg^pd  tiiTi*l| 
without  once  ehanging  hi^  wings  from  their  rigid  outBl retched  positituu  The  hn\^t\i  t 
his  parade  was  fully  50  yard^j  and  he  nailed  in  an  almost  straight  line  awl  nirelf^ 
varie^l  hin  levels  being  aliotit  as  high  above  the  Rea  as  I  was  on  the  vVilV,  >'(it  a  ]m\^- 
ment  of  the  air  was  perceptible  to  my  senses.  He  was  often  so  close  that  as  he  passed 
I  conld  distinctly  see  the  movement  of  his  eye  as  he  slightly  turned  his  head  to  view 
me.  Several  times  the  fly  lines  of  two  birds  would  cross  at  about  the  same  level,  Imt 
rarely  would  one  flap  to  gain  impetus  enough  to  get  rapidly  out  of  the  way.  It  was 
more  often  accomplished  by  a  quiver  of  the  wings  on  the  part  of  one  of  the  two,  ft 
slight  rise  as  the  other  passed  beneath,  and  then  a  similar  descent,  and  the  continu- 
ation of  the  journey  without  any  distinct  flapping  whatever.  They  thus  sailed  t& 
plain  view  as  long  as  I  remained  on  the  rocks,  probably  thirty  minutes. 

On  August  2,  most  of  the  nests  contained  young,  but  a  few  had  a  young  and  aft 
eggy  and  sometimes  two  eggs,  rarely  three.    Curiously  enough,  I  never  saw  a  nest 
which  contained  more  than  one  large  young.    Possibly  the  flrst  hatched  may  in  ite 
restlessness  crowd  the  other  egg  or  smaller  young  out  of  the  nest.^    The  nests  M 
usually  built  on  little  projecting  points  of  rock,  too  small  to  be  utilized  by  any  otta 
species,  and  are  generally  placed  in  groups  of  four  or  Ave  or  more.    The  adult  plnm- 
age  is  attained  before  the  bird  is  a  year  old,  but  a  few  individuals  then  show  signsot 


^'*The  Kittiwakes,  iu  many  cases,  laid  but  one  egg  each;  sometimes  two,  and  a  set  of  tlii«e« 
was  extremely  rare,  according  to  my  observation/' — {Lutz.) 
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liiiiuturity,  mime  of  wjiidi  are  descrihcHl  below,'     No.  11H703,  m\,  S  ,  August  r>,  181*0, 
Taul,  W.  P.J  has  thret*  feutbers,  next  to  the  two  oiitsiile  ones  on  eiieli  side  of  tbe 
lil^  witli  a  blnck  blotch  near  the  eud;  in  boiju*  th«Te  in  a  blotch  ini  eiicli  web.    There 
H5t>iisi<lerabk»  b1iit*k  on  tbe  :ibibi  featliers  and  on  the  priinary  eoverttn.     A  \'v\x  durk 
iXlierw  araun^l  tbe  eye.     Eye  ^in|,^  dull  reilj  feet,  (hirk  britwn,  filler  on  the  toes  and 
ir^i,    No.  ll.STOO,  iiii.  .t ,  July  8, 1800,  St.  Vanlj  \\\  P.,  has  dark  Hptits  on  tip  of  idohi, 
liyf lit  l>hi-fk  fdging  running"  down  Het'ond  |jrirnary.     Eye  ring-,  indiau  red;  bill,  green- 
yellow,  base  and  tip  lighter;  angle  of  mouth  and  interior,  tleep  orange  retl;  feet 
larlii  t^xcept  upper  part  of  inuer  webs  and  inside  of  tibia,  wbieh  are  blott^;bed  with 
buge  yellow.     Length  17,2o,  wing  l^.ori.     No.  118702,  S  ,  July  27,  St.  Paul,  W.  P. 
,  few  Idaek  spots  on  edge  of  wijig,  and  se^-ontl  primary  partly  edged  with  black  tm 
wliite  for  an  iueb.     Bill  yellow,  brightest  toward  base,  tip  very  pale  borny;  (*ye 
[ring  vermilion;  angle  of  inoatb   and  interior  deep  orange  red;   feet  brown,  tinged 
\ntb  yd  In  wish;  naked  part  of  tibia,  arjgle  of  webs  and  shies  of  tarsi,  orange  yellow; 
tiMigue  dark  llesh  eoh)r.     No,  II 81100,  9  .     PlunibeoiiH  on  sides  of  bead;  bill  pale  horny 
yellow;  base  of  lower,  black;  angle  of  mouth  and  inside  orange  red,  blaek  in  front; 
fe€t liirk  brownish,  webs  a  little  lighter;  iris,  dark  brown;  eye  ring,  Vandyke  brown. 
Length  UVS^t,  si^read  :JO.r*(>,  wing  12.37.    Two  eggs,  August  2,  iSt.  Paul,  \V.  P.,  well 
incubated,  lueiisure  2.20  by  1.70,  2.17  by  LGl.     Two  eggs  June  8, 1880,  Wah^us  Island, 
C,H.  Townseud,  are  2.42  by  1.M3,  2. IS)  by  1.52.     They  vary  from  a  white  ground  efdor 
to  a  ijale  brownish,  and  are  spotted  with  numerous  irregular  small  blotebes  td' various 
sba<Ies  of  bn^wu.     Many  of  these  blotehes  are  obscured  by  later  deposits  uf  shell 
lime.    Some  e^gi^  show  a  tendency  to  a  segregation  of  spots  around  the  larger  end 
ami  a  few  show  a  decided  belt,  but  there  is  no  rule,     A  few  have  some  Avavy  lines, 

37.  Rissa  brevirostxis  ( Hnioh ).     H*id-]eg^;<id  Kittiwake.     ^USort^rotmkieJ- 
LaruH  Uarntrrkif  C*hki>k,  Kev.  «t  Mag.  ZooL,  ISGO,  4DL 
Laru!*  hrnhoHtriitf  CouKS^  hi  Kinott*8  RpL  Aft.  Ahiaka,  187 i^;   fieprini,  1875,  HJ^,— Ellititt|  Mon. 

8©id  Mb.,  1882,  1^3, 
liiM^a   brcviroHtriM,  TUix  ;»iid  Bann.,  Traun,  rhir.  A«.  i^vi,  1809,  3or>.— Trim hk.  Con.  K sir.  IHet, 

Aliiska,  188«>,  124.— Nki^ok.  ]M».  Alu»ka,  1K87,  50.— Tqwnseno,  Crni«4?,  ('(jrwut,  IKH7,  MS.— 

A*  0»  P.  Cli.  List,  IHyo,  ICi.— liiEMiWAY,  Man.  1K96,  25.— Coueh,  K«y,  1890,  748.— Sauxi>KH.s, 

Cat.   a  Bri,  Man.  XXV,  1896,  312. 

To  my  mind  this  is  the  most  beautiful  species  on  the  islands*  Always  graceful, 
wherbfT  on  tbe  elirts  or  dying,  its  beautiful  form  and  delicate  snow  white  plumage, 
*'itlnts  vermilion  feet,  adds  much  to  tbe  avifannal  wonders  of  these  islamls.  1  can 
addhttle  to  Mr.  Klbott^s  very  full  account.  Unlike  its  eousin,  which  carries  its  feet 
wteiuled  wiien  ilying,  this  species  nearly  always  buries  tbein  in  the  feathers  n\'  its 
ntiderlRHly  as  if  fearful  of  showing  tlieir  beauty  except  when  absobitely  necessary. 
Tlteireyea  are  very  dark  and  very  large,  mucli  more  so  when  alive  than  when  dead; 
tiuieye  rings  are  vermilion.  When  fog  envelo|>s  these  islamls,  both  tbe  land  and  sea^ 
the  sea  binls  away  from  boaie  Jind  their  way  by  Hying  along  tbe  edges  of  the  blufl's 
wbei*«  the  stored  heat  in  the  rocks  dissipates  tiie  rapidly  drifting  fog.  The  wily  Aleut, 
knowing  tbese  chariteteristics,  enmuintres  himself  bebind  a  rock  in  a  suitable  location 
[and  with  a  large  dip  net  iut^rc^pts  the  birds  on  their  way  along  the  bhiH'8.    Thus 


-These  Kn«ciirien«  rrjitlily  KiiggrHt  *'olitr  chiiugeH  liy  nieana  of  pi^^iiit^nt  inoveiueiit,  Imt  n^iilly  arts 
^p^rfvvtly  chriiigod  y<iijiig  liirrLn.  Ah  the  ilark  eolur  exif^tfi  fdways  on  the  npicnl  part  of  the  (bather, 
imUcatva  oi  »uvh  Hirdn  a  faihire  ftn-  a.  liriiif  pnrioil  U*  siippre^g  tlie  tenil(^ni!y  to  citutiiute  tli©  color  of 

Irst  piuiDtige,  t%u  indiviilti&l  liip»B  Iroin  the  ovolutLoual  Imo  of  progr<>BH  of  tbe  i«|KieieB« 
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SIM17  •  meal  it  obtained, and  anftMrtanately  our  pretty  r&il  k^ggerl  kittiwake  too  ofku 
lUls  a  yktini.  Some  anmmer  t^edmens  Bhow  sigrm  of  imiuattirity  by  Laving  u  ]^\m- 
beona  band  on  tbe  badi  of  the  neck  or  darker  phimbeouH  npot^  on  gides  of  he^ul  backj 
of  the  eyes  and  aioond  the  ejea.^  Sooh  .specinieitB  have  sleiulerer  ami  le$s  siitroii^lj 
hooked  billa  than  mive  adnlt  bifd% and  have  more  or  legs  yr^lowigh  feet.  Ko.  \wn, 
$y  ia  OTidenUy  immatnre.  Head,  apotled ;  biEl,  ptilc  greeni^sli  yellow,  tif)  lighiert 
angle  of  montt,  oreenfah  yellow;  intorkMr^  <le«^p  uniiige  red ;  feet,  diill  onmiro  ret!:  m 
lighter  and  yeUowiah;  eye  ring,  vandyke  brown;  iiih,  dark  brown;  uakinl  prnt^f 
tibi%  and  twrai,  yeltoirialu  Six  eggs  taken  by  Mr.  IClliott  on  BL  (ieor^'<},  Jniut  % 
1873)  meaaafea  3.0S  by  l^ei,  3^  by  1.70,  2.22  by  LOT^  2.31  by  1.58,  2.31  by  i.m,  mfl 
JtSS  liy  1.70.  Their  odor  and  markings  are  similar  to  tliose  of  poUimriM  but  imhn\u 
lighter.  ^Onoe  in  a  while  an  egg  will  have  on  it^  smaller  and  a  large  number  nr  811I* 
ftiaed  bloodied  npoitBJ>—{SUhU). 


■('Ol'», 


iMOsiniiCSab.).    FdrlMd-tiilled  Onll. 
XflM  mUM,  a.  O.  U.  Ch.  Lisl^  1886^ 38.— Baitkdkrs,  CaI.  B,  Br.  Mn«.  X.\ V,  im^  tm.^ 
K^,  ISBO^  7B8.— BwowATp  Man.  1886^  3K. 

Possibly  of  regnlar  ocenrrenoe.   Mr.  Klllott  »aw  one  on  Bt,  Paul,  June  4, 18iH). ; 
I  saw  probably  the  same  individnal  sevenil  time^  afterwards  tip  the  Lagooti,    Sc«ven 
were  taken  during  tbe  summer  of  1896,  afe  1  am  informeiJ  by  Mr.  F.  A.  Lura»,  iinil  ^iiitl 
was  shot  on  St.  George  by  Mr.  D.  W.  Prentij^a,    Ka.  lalG05,  ad.  9 ,  U.S,KM;,  Juoy 
28,1800. 

aa.  Steina  psmdlssea  Mia.    Aietle  Tent. 

BUmrn  wmermrm,  BA%3tnmtm,  0&L  B.  Bt.  Maa.  XXY,  1^6, 62*<-€otiK«,  Key,  181*0, 7$4, 
SImmmpmniMHm,  A.  O.  U.  Oh.  Uat,  1S96,  aft,— Ki  do  wa  v.  Muil  181*6,  m. 

Oapt.  D.  Webeter,  who  has  spent  many  wintern  on  Bt.  (leorge,  inforrnHl  me  tNl 
a  tern,  whioh  he  aceorately  desoribed,  was  fairly  abundant  every  fall  niitlex  tbe  dil&j 
of  St.  George.  None  breed  on  the  islands.  Mr.  I^  A.  imviiH  informal  me  tliat  heicav  , 
two  of  this  spedes  flying  over  the  Lagoon  on  Bt,  Paul  an  July  2n,  18!»7. 

Order  PALUDIGOLAE.     Cranes  and  KiiUs, 

40.  Grus  oanadenoiB  (Linn.)*     Little  Brown  Crunc. 

Oru8  oanadenaisj  Townsknd,  Cruise,  Corwin,  1887,  f»fl.— Coltk®,  Key,  1890,  t367,— SttAftPK,Cit.&^ 
Br.  Mas.  XXIII,  1894, 256.— A.  O.  U.  Cb.  List,  wm,  75*— RiDOW av,  Man.  1896, 35. 

Jake,  a  well-known  Aleut  sealer,  told  me  on  June  2H^  tbat  ha  Lad  f^eu  three  cran^ 
that  morning  north  of  Kamminista  Lake.  Cxoing  tberCj  I  found  five,  but  they  wci« 
very  wild.  They  remained  in  the  neighbor! i<»otl  until  after  August  1^  a.s  I  mxr  tlieiu 
frequently  picking  up  insects  on  the  tundra.  One  was  caught  in  a  trap  uear  tbe 
village  in  June,  1888.  <<  While  at  St.  Paul  Island  some  natives  came  to  me  and 
reported  having  seen  a  large,  long-legged  bird  wading  in  a  shallow  pond  near  the 
village,  and  gave  me  a  long  feather  which  the  bird  dropped  in  its  ^ightP^{Townse$i) 

Order  LIMICOLAE.    Shore  Birds. 

Fourteen  species  are  known  to  occur,  of  which  one  is  a  common  summer  resident, 
almost  entirely  confined  to  the  islands;  another  breeds  in  very  limited  numbers,  nubile 
the  others  are  either  stragglers  or  transients.    Several  occur  in  enormous  numbers. 

*  Apparently,  according  to  some,  a  case  of  feather  repigmentation,  bnt  evidently  dae  to  defecUTi 
change,  a  lapse  or  partial  failure  to  attain  tlie  higher  colors  of  the  species. 
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Family  PHALAROPODIDAE.     Phalaropes. 

CTymophilus  fmllCcirius  (Linn.),     Red  Thai arope. 

I'halnropHJ*  fit  lint  nH9,  CoreM,  in  Elliott's  ilpLAft.  ALinka,  1873;  flfj^nt,  X875,  181;  Kfty,  1890, 

tJU.'-ELUuTT,  Mou.  Soul  IdH.  1882,  129. 
Cr^im>philttH   fulk'arm»,  TiJWNSKNH,  CriiiHW,  ('oririn,  1887^  99.— A.  O.  IL  VU.   LiMi,  1897),  82,^ 
SftAUJ'F,,  t/at.  It.  Ilr  MaB.  XXIV,  iHWi,  Oa^— Rim; way,  Mmu  1K%,  114. 

Ad  ahuudaiifr  ini^fnnit;  ftnintl  in  greatest  mimbers  in  the  imtumiL    They  itrrive 
jbout  the  miildie  of  May  in  nearly  lull  breedinin  dress^but  soon  leave,  and  few  remain 
^^Tlli6  10th  of  June.    The  first  fall  arrivals  I  noted,  adult  males  and  feniales,  <in 
July  1^^  these  were  very  tame,  tirt^l,  and  pm^r,  and  a  few  while  leatiiers  of  the  cnm 
lug  new  idnuiage  were  shovvinif  ainrinj^;  the  worn  breeding  I'eathiMs,.    They  landc^d  iirsi, 
ou  tbe  sandy  hemdies^  but  sckjii  sprea*!  abont  the  hignon  and  ponds;  were  g;enerally 
t^oUtary,  and  always  silent.     The  later  arriving  birds  were  inneh  the  more  advaneed 
VTi  ntolting.     Between  Juin^,  W  and  .Inly  17,  I  collected  several  speeirucns  ami  saw 
otbera    These  were  abont  the  ponds  at  Polovina,  hut  ihmif^h  tliey  seemed  perfectly 
at  home  I  do  not  think  that  tl»ey  bred.    These  f^renerally  liad  sonu^  injury  to  the  feet.    On 
May  12,  when  SOo  miles  sonthward  of  Tnalaska,  we  saw  this  speeies,  and  they  grad- 
ually hee  am  r  more  abnntlaiit  as  we  approaelied  land.     These  were  almost  entirely  in 
tbe  wljjte  [ilnma^e-     Mr.  Townsend  collected  eight  specimens  between  June  8,  and  12, 
1885,  tm  Otter  Island.    Of  the  June  specimens  few  have  entirely  elianged  to  the  nup- 
tiul  plumage^  nearly  all  having  some  white  on  the  iiiKler  parts  and  about  the  face. 
Ko.  11S74S,  ad.   9,  June  21,  181H),  W*  P;,  has  changed  least  of  all;  has  much  white 
beneath,  some  on  throat,  and  a  great  deal  in  front  ot  eyes  and  on  foreliead.     Fall 
Hi)«cittiens  indicate  the  progress  of  the  molt  aw  follows;  No.  64278,  ad.  ^5  ,  July  22, 
187;i,  ll.W.  Hlliott,  few  white  feathers  mixed  in  on  scapulars,  back,  breast,  and  Hunks, 
aud  snittered  on  head  and  neck,  exrept  in  front  of  eyes;  No.  118752,  ad.  9,  July  21*, 
l'^*fKW.  P.,  many  old  feathers  on  belly,  few  on   lUHik  and  around  bill,  head  partly 
white, base  of  occiput  blatik,  back  almost  changed;  Nos.  151405,  a*L  S  ,  1514f)f),  ad.  9  , 
AiigtLst  7, 1895,  D,  W.  I'rentiss,  almost  entirely  changed ;  white  featJiers  in  the  major- 
it)' exrept  immeiliately  around  hill  and  on  occiput  and  nape.     N(j  molt  of  the  wings 
or  tttil  ill   any  specimen.     Stonnwih  contents:   **Predaceous   beetles  {Vuntbidaey^ — 
^.  IK  J. 

^2  Phalaropua  lobatiifl  (Linn.).     Northern  Plsahiropo. 

Lnbipcsh^ptihoreu^.CoiJKS,  in  KUiott'H  Hpt.  Alf.  Ahiaka,  1873;  Reprint,  1875,  180;  Key,  18iMJ,Gl2.— 

Elliott,  Ali.n.  Stul  Ms.  1H82,  129. 
i'halnropn*  hifpertwreuiif  Sif AiirK,  H.  Br.  Mu».  XXIV,  ISiMi,  6!r»S. 
Pkahtropttn  lohtitu9,  A.  0. 11.  Cb.  Liftt,  18«*5,  82.— RimiWAY,  Man.  ISW,  1 15. 

Print^ilfally  migratory;  but  a  few  breed.     Klliott  colk^rted  young  on  St.  Oeorge  in 

I'^ilil,  aud  I  (obtained  two  just  from  the  eggs  on  8t.  Paul»  near  Itocky  Point,  on  July  2, 

1890,    The  birds  arrive  in  small  numbers  aljont  tlie  eud  of  May  and  mostly  pass 

ijortliward,  only  a  few  pairs  remaining  on  the  islands  to  breed.     Elliott  found  an 

empty  uest  on  St.  George,  June  Li,  1872.     1  could  find  no  nest,  though  the  birds  soon 

fottini  tbe  intruder  on  their  domestic  affairs.    The  males  show  the  greatest  anxiety, 

,^vcriiig  near  one,  at  the  same  time  uttering  a  shrill  series  of  notes— fieett-tweet — for 

Wch  a  small  bird.     By  constantly  noting  the  movements  of  the  adults  1  had  fixed 

iipan  a  rather  dense  growth  of  sedges,  near  the  open  water  ami  some  3U  feet  from 

sfjore,  as  the  place  where  the  young  were,  and  was  not  disappointed  upon  wading  out 
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to  And  after  ooniidaratde  aMureh  two  iman  yooiig  clinging  t<>  the  ^|m%ey1 
evidenily  made  their  way  fhrongli  the  aoauty  ledge  growtli  far  tiiUy  30  feet  from  i 
sh<H^  Ever  and  anon  as  I  was  watching  tlie  old  birds  would  swim  nem  tlif  i\]m, 
oonstaotly  taming  in  all  direetions  with  head  and  iieek  erc^cL  Huddeul)^  x\w  Utl 
wonld  be  throst  into  the  water,  a  nntrittooa  morsd  would  lie  R\r;tl1<i^eii  »i»<i  \h 
taming  and  paddling  oontinaed.  Ko.  118780,  ad.  i ,  July  24,  mm,  Bt.  l'»tit,  W.  P.,ii 
beginning  to  UMdt;  there  are  a  few  new  white  featliets  appearing  cm  thv  auapnlm 
and  scattered  all  over  the  head  and  neck.  Stouiueli  can  tea  t^;  ptia  im^uueuf  *^mm) 
diptera.^-^&I>.J.  W      '^ 

Family   SCOL.OPACIDAE.    Snipes,  SandptperSf  dto« 


43.TkiaeaptikMi&«alftOoiiM.    Pribikf  Ssadpiper.    *'Kw-imHe.'' 

fHm§m  entMrml9i$f  Daix»  Fnm.  OaL  A«.  8oi.  U73.28;  Ani.  Nut.  Vll,  ISTB,  €M,—Cimm,\ 

EUiot^s  RpL  86*1  Ids.  187S;  AiMiiii;  ISns^  181 
IVklimpUhCMmkfCovmBfinEXLioWB Bpi. Ait Alaako,  1873  (noUr);  Brprint,  llf75, 1@2;  Am.JT^ 

ym,  1874,800.— EuiOTT,  M«i.  Seel  Idiu  188S^  129.— Nki^jn,  14«Ir?.  Aliuikfi,  1^^.  lia-IU 

ULVB,  Joar.  IKr  Qnu  188S»  979.— A.  O.  U.  Oh.  Liit^  WS&,  87.— EiiKiWAv,  Maji.  l^ 

PALMSB^HidSolagiiit,  I,  ISeA,  17ft. 

2Vtaf«  matriHmm,  Daix  uid  BAHXlsras,  Ttmm.  Cliio.  Ae.  fioi.  ISlie,  21)1 ;  Proc.  Cal.  Ac  tki. 

875. 
2Vtaf«  «MHfi«Mi  jilifoeMMfo,  BUUOT,  H.  Am.  Sh.  Bds.  1895, 72. 
llffiii^]  m[mrMmm]  jiMlioiMMyt,  ElxiOT,  K.  Am.  81i.  Bd«.  1^95, 235. 
il[r9iHil0ll«]  jiMMMMlt,  jaUDQWAY,  BnU. Kail.  Oni.  Oluls  im.\  l63.-€0tiiea,  Kejp ! 
AyMrfiito  pJU^mmiB,  NnLscory  CralM^  Otnviiiy  18S3,  B6.— STF.jNK<si£it,  Bull.  29,  IT. 

iia. 

ilrfiMiltfilii  AMHIiMaNr j^moeiiMilf,  Shabps,  Cat  a  Br,  Mns.  XXIV,  180Q,  .^^Sl . 

This  bird  is  anqaestionably  a  good  species,  aud  m  yei  j  dbtitii't  in  all  iihm 
from  T.  mariUmui  and  T.  ooiMMi.    My  s«ies  of  04  ^peciujeim,  t^igetlier  with 
Blliott^s  and  others  in  the  National  Htisenm  collection,  »how  tbi.s  <h  mil  a  lively .   Cci 
liaring  adult  breeding  birds  we  find  thtit  ptUoonemw  im  tlie  largeBt,  m  mueli  the  whit 
bail  a  strong  rufoas  tinge  across  the  cbest,  over  most  of  tbe  iiexid  and  iieck^  and  alwoyf^ 
bas  a  black  pectoral  area.    Tbe  black,  bowever,  varies  iu  ditlert^snt  di^^reeB,  bcH^ius^  m 
all  cases  tbe  wbite  featbers  of  tbe  previons  plamii^^e  are  perRistaiit  about  tbe  i^uterof 
tbe  breast  and  down  tbe  abdomen,  and  do  not  drop  uuttl  replaced  a^rain  bydimllir 
featbers.    Tbe  rafoas  tinge  is  always  found,  and  in  especially  marked  on  some  speci- 
mens.   In  one.  No.  118776,  tbis  ochraceous  rufous  of  the  edgiuggi  of  the  back  and  imk 
featbers  extends  strongly  across  tbe  lower  neck  between  the  white  of  tbe  thruat  aoi 
tbe  black  pectoral  patch.    Tbe  scapulars  are  very  broadly  edged  with  the  same  color^ 
In  a  few  si>ecimens  the  rufous  is  confined  to  a  flight  tinge  su^uiiud  the  neck  and  cm 
the  edges  of  the  back  feathers,  but  ail  specimens  ^^bow  it.    While  the  bill  is  x»ra(^tk-aU| 
straight  on  most  specimens,  a  few  have  it  slightly  decurvetl  near  tbe  tip.    The  wklti^ 
uess  is  quite  a  prominent  feature,  and  is  in  great  contrast  to  the  darker  colors  of  tbe 
related  forms.    As  to  the  causes  of  the  greater  whiteness  of  this  species,  it  maybe 
suggested  that  it  may  be  due  entirely  to  isolation,  with  comparative  freedom  from 
enemies,  and  also  from  competition  with  related  forms.    Ease  of  acquiring,  together 
with  the  abundance  of  food,  would  also  seem  to  operate.    During  the  summer  the 
adults  lead  a  lazy  life.    There  is  abundance  of  food,  easily  obtained,  and  there  is  very 
slight  cause  for  activity.    They  have  no  competition  and  no  enemies  except  foxes,  from 
whom  it  is  easy  for  them  to  escape.    As  great  activity  under  contrary  conditions  tends 
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gly  to  produce  dark  culors,  it  woiiUl  seeiu  that  ihvi  ciiviruiimciits  of  tliin  8i>ecie8 
kj  leail,  tlinHi;j:li  ii  kind  of  iuuiytioii,  to  the  iiouiiecussity  of  ii  great  production  of 

iit'bearing  colls.     1  would  ascribe  the  whiteness  of  gulls  and  uf  the  auowy  owl 
same  cause — easy  life,  abuntlaace  of  foi>d,  and  esin^cially,  IVeedoui  tmni  t^pedal 
lies*  which  wuuhl  provoke  coustant  watcld'ulness  and  activity. 
>ne  result  of  Mi\  EUiotCs  ornithological  work  was  tbe  discovery  of  this  species 
Sw^and  hitcr  the  knowledge  of  it«  restriction  to  these  islands  aiul  Ui  St.  Matthews 

feimjiuer  resident.  It  is  abundant  and  tame,  and  is  usually  found  all  over  tl*e 
-covered  tnndra  and  iu  the  vicinity  of  the  |K>iidSy  and  in  the  autoiun  on  the 
aes  ;  but  it  is  rare  about  the  higher  and  central  ijortions  of  St,  Paul,  Tlie  nest 
mere  hole  srratclicd  out  in  a  bed  of  moss  or  lichens*  Though  I  tramped  many  a 
fy  mile  over  tiieir  favorile  grounds,  where  the  birds  were  in  pairs  and  abundant,  I 
not  succeed  iit  liudiug  eggs  and  but  few  very  small  young.  This  was  probably 
Ig  to  a  very  early  spring.  Tlie  young  leave  the  uest  soon  after  hatching,  and  are 
Eiughly  well  concealed  by  their  ujitnicry  of  the  confusing  uiixture  of  mosses,  lieh- 
ftud  other  forms  of  vegctatitui  which  abounds  and  are  so  well  intermingled  on 
e  islands.  It  requires  much  patience  aud  a  close  scrutiny  to  detect  a  crouclung 
Ig,  even  when  it  is  directly  within  reach.  Obedient  to  their  nmtber's  cries  they 
1^11  themselves  witli  head  and  neck  extended  ;  with  each  yard  of  the  ground  pre- 
y  similar  in  pattern  aud  color  with  every  other  yard,  and  the  i>areuts,  especially 
female,  tryinj;  their  best  to  coax  us  in  other  directions,  aud  the  uncerlainty  as  to 
exact  location  of  the  young,  all  combine  against  the  collectorj  so  that  few  speei* 
Ml  reward  a  tramp  that  seems  exasperatingly  tieedless.  The  young  will  not  move, 
Igh  one  stands  with  the  foot  touching  them,  but  when  once  haudled  and  released 
r  scamper  otf  witli  all  the  *|uickncss  tlicir  long  legs  can  give  them.  When  we 
tde  the  vicinity  of  a  nest  or  young  it  is  amusing  to  watch  the  antics  of  the  female. 

invariably  Hies  in  frnnt  and  Ii  utters  with  feigned  lameness  but  a  few  feet  away. 
ie  gronnd  is  rough  it  is  more  amusing  to  watch  tlie  precipitancy  of  her  ttight  until 
(lis5ip|»ears  iu  a  hollow,  to  reappear  in  a  monrent  on  the  other  side,  cautiously  turn^ 
iroaiid  and  eying  us  to  see  if  we  are  folli>wi ng.  She  always  keeiKS  in  front  of  us,  no 
Iter  which  way  we  turn,  and  will  continue  thus  for  several  huodred  yards^  wheu 
\inU  Nudderdy  fjy  otf  to  some  distance  and  after  waiting  a  while  will  return  to  the 
Hity  of  the  nest  or  yomig.    They  appear  stupid  when  snlitary  and  without  a  family, 

will  stand  perfectly  still,  eying  tme  from  a  little  eminence.  Occasionally  we  are 
ftled  by  a  loud  itruHrtt  from  the  sitle  of  a  sand  dune,  and  1  was  at  a  loss  for  some 
B  to  discover  the  ow^ner  of  this  most  unmusical  sound,  which  tinally  turned  out  to 
m  individual  of  this  species  standing  motionless  and  watching  us.  It  would  seem 
le  for  this  sound  to  have  issued  from  this  bird  if  1  had  not  seen  it  iu  the  act.' 
iudpipers  have  the  habit  iu  common  with  others  uf  their  kind  of  suddenly 

Ihig  the  wing  directly  over  the  back.    Ofteu  when  alighting  ou  the  tundra,  as 

as  they  stopped  up  went  one  wing,  folio weil  soon  after,  [icrhaps,  by  the  other. 

I  while  watching  a  Hock  on  the  lagoon  beach  lirst  one  would  elevate  a  wing,  theu 
J  it  was  always  tbe  near  wing  which  went  up  iirst,    1  never  saw  a  bird  elevate 
iff  wing  first.     I  know  of  no  reuse ti  for  their  doing  so.    They  are  tame.    I  have 


TlMdr  Qidiuory  naU'  in  quite  iiiusicaK  8uuietinu>4  Hko  wher-whtr-wht^'ivherj  quickly  utterod. 
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wiilked  up  t-o  a,  l!ock  of  about  tittyj  ;iihI  witb  rare  *  ould  drive  them  liefore  me  un  h\ 
di.staiice  b*jlbre  they  took  lii^lit,  beui;^  bat  :l  (Vw  feet  away.    The  females  ;dw^}«|tl 
out  a  i*ateh  of  feathers  ou  eaeh  side  of  their  under  body,  and  fully  lialf  uf  lliv 
eolleeteil  had  doot^  tlie  same,  thus  showing  that  they  also  had  Uikeii  pait  iu  m 
tiou.     They  are  otten  seen  feeding  in  tlie  water  up  U\  their  breasts,  and  ii«*em  to 
delight  iu  it-    They  swim  readily,  but  not  often.     Ou  Juue  IM\  I  saw  one  rt>  oul 
iitoiie  iu  a  pmd,  aud,  after  gatberini?  all  the  fooil  i>os.sible,  it  delibei-ately  %wm 
another,  and  havinj^  visited  eaeh  stone  iu  the  same  way,  tiew  back  to  the  hIiow 
then  bathed  itself,  {^ci-asionally  takin^^  a  swim. 

The  downy  young  are  beautil'ul  little  things,  silvery  white  beneutli,  bright 
oeherous  above,  varigated  with  bhiek  antl  dots  of  white.     The  general  color  il 
lacks  the  grayness  ol"  the  similar  age  of  umrUimus,    The  white  dots  are  iideri->tiug 
under  the  mieroseope.     They  are  composed  of  a  buueh  of  highly  speeialij^wl  (lo\^u,iii 
which  the  riwlii  near  the  tip  are  erowded  and  eoloj  less.     Fig.  1, 1*1.  XL,  showsabuuii 
eomi>osed  of  six  downs,  and  also  a  single  eomiionent,  1,  a.    The  ordinary  down  h  >hin 
in  Fig.  2;  these  surround  eai'h  dot  or  buneh.     As  they  grow  older  the  first  frAiiim 
appear  on  the  sides  of  the  breast,  on  the  back  and  scapulars;  theu  the  primatie^ttd 
larger  wing  eoveits  appear.     Fig.  H  shows  the  down  attached  to  tlie  tips  of  iknuDl 
i»f  these  new  feathers,  and  the  amount  of  wearing  near  their  tips.     In  tig.  4  aiipwfl 
ramus  is  Hhowii  with  a  down  attached  j  at  (i  is  seen  the  swelling  mentioned  under  (Hi 
lomvia  ttrra,     Tlie  feathering  continues  until  tlie  breast  and  under  parts  arecovwwl, 
when  the  tail  appears.     At  this  time  there  are  no  feathers  on  the  rump  or  ontbebiil 
or  neck.     In  the  next  stage  feathers  have  ap|>eared  on  the  ocei[iut  and  on  tht- aariai' 
larsj  and  are  also  extending  up  the  neck.     At  the  same  time  the  tips  of  the  b:u.k  feaih- 
ei's  have  become  somewhat  worn,  so  that  the  colored  margins  are  d^utovcj- and tto 
black  more  prominent*     The  wing  coverts  are  also  to  some  extent  worn  on  their  nj& 
When  the  bill  is  an  inch  long  the  down  has  nearly  all  disappeared,  and  when  it  lui* 
entirely  gone  the  birds  ai»pear  in  small  thx^ks  on  the  beaches,  the  young  geoPiiJIj 
keeping  together.     Then  atiother  ebange  takes  place,  for  the  entire  plumage  now  givfi 
way  t^j  another,  that  in  which  the  bird  passes  the  wititer.     A  few  lat^  July,  imtnaitart 
birds  sliow  the  beginning,  for  No.  118832,  im,  <? ,  July  21*,  has  a  few  new  feathtwfli 
the  middle  of  the  back  and  on  the  scapulars.    They  soon  extend  all  over  the  Imi.m 
that  specimens  collected  up  to  August  H)  have  niarjy  of  the  new  \vhitish  featiieriOl 
that  region.    The  contrast  is  striking  between  tliese  feathers,  the  latest  bein^' of  fl 
almost  even  shade  ui'  pale  plundjean  with  darker  centers  and  generally  with  auarwt 
white  margin*     There  are  no  specimens  to  show  the  complete  change,  but  it  is^rtti** 
able  that  these  young  birds  remain  on  the  island  until  it  is  completed.     By  the  tnid 
die  of  June  the  adults  have  fully  changed  to  the  brecdiitg  plumage,  but  on 
specimens  a  few  feathers  of  the  previous  winter's  plumage  jiersists  much  later, 
on  nniny  specitnens  some  alternate  feathers  of  the  scupidars  and  tertiids  an» 
previous  wintcFs  well-worn  plumage.     In  lact,  few  specimens  are  free  from  theii^ 
feathers.     Soon  alter  tlie  middle  of  July  the  new  plumage  of  the  next  winter 
to  api>ear.     At  lirst  a  few  feathers  show  about  the  breast,  theti  on  the  -* 
thence  ni>  the  neck   and  over  the  head,  so  that  by  the  Kith  of  August  t» 
chajiged  one  half.     Ou  No.  1187(^4,  July  12,  the  three  shortest  [irimaries  aud  ou  K« 
118787,  same  date,  the  four  shortest  have  l»eeii  dropped.     Tbe  tips  uuly  af  the  net 
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fttlicr^  t-ati  be  seeu.     In  No.  L187*i*.>,  July  'S\  only  luiir  old  piiuiuries  reiiiiiiii,  and  the 


veil : 


,  but  do  not 


Lib  to  tlie  tips  of  the  i 


iltiid  tei'tiitlii.     The 


jrdi^r  oHeuj^tb  in  these  new  priinarieB  is  4-;^-J-l-0,  and  sixth  very  short,  coimtiug 
ton  I  the.  innermost.  No.  lliSTTO,  August  5,  is  still  further  iidvaneed;  but  three  old 
)fai^v  pniiKU'ies  renuiin  in  pluce.     Thii  luug^est  new  oue,  the  Iburth,  is  lis  long  a.s  the 

E'tittKs  and  the  lifth  is  within  hult  au  iueh  of  it.     The  sixth  is  yet  very  short*     The 
tertlifLT  tail  teiithers  oti  eaeh  side  of  ILHTiJ!)  are  still  in  place,  the  central  having 
djx)p|MHt  uut  aiul  new  oues  shtiwini^.     In  118770  the  tail  is  like  tha  other,  but  one  of  the 
middlu  t4iU  feathers  is  still  nndropped.     In  both  those  birds  many  new  feathers  have 
pppiued  ali  over  th«*  iHJtly,  so  that  the  l»irds  have  assumed  quite  a  i^ray  appearauce 
mm^iu  tlje  whit**uess of  the  w iutei  plumuj^e.     No.  .>458*>,  Aa^^ust  13,  18f>Sj  St,  Georj^e, 
)apt.  M  E,  Smith,  is  an  adult  still  further  advanced,  and  is  more  thau  two  thirds 
fcangetL    The  new  tail  still  has  the  outer  feathers  short  aiul  partly  iu  the  sheaths, 
inly  the  two  outer  old  primaries  ou  one  wing  aud  one  on  the  other  being  in  plat:e.     But 
Iw  of  the  summer  feathers  are  to  be  seeu.     1 1  \vould  thus  apiiear  that  before  this  speeies 
toveatlie  islands  they  assuuie  entirely  their  uew^  dress.     ^*Aud  at  this  season  I  August 
]oM  and  young  flock  together  for  the   iirst  time,  aud  eonllne  themselves  to  the 
d  beaches  aud  surf  margius  about  the  islauds  for  a  few  weeks^  when  they  take 
fhtbythe  1st  or  5th  of  September,  aud  disappear  until  the  op+'ning  of  the  uew 

As  shown  by  Ilartlaub  (Jouru,  t1ir  Ornith.,  188,3,  p,  257),  Drs,  Arthur  and  Aurel 

use  found  this  speeies  wiuteiing  ahuig  the  Portage  Bay  shore  of  Alaska.  Mr,  J.  W. 
lolnisoii  in  April,  lS8fj,  also  collected  a  number  at  Nushagak  which  are  in  the  National 
UBeam  rolleetiou.  l>ne,  an  adult  female,  is  beginning  to  change  to  the  summer  dress. 
f**w  black  tipped  feathers  %*(  the  pectoral  patch  have  appeared  on  the  breast,  and 
iiue  new  ojtes,  full  grown,  dot  the  back,  sfapulais,  and  the  occiput.  On  two  imma- 
lire  [uales,  taken  about  the  same  time,  there  are  a  few  dark  feathers  si^attered  on 
lebackj  ntherwise  they  are  in  the  whitish  winter  plumage. 

We  have  in  this  brief  sketch  of  the  life  history  of  this  siiecies  four  couditiiuis  or 
tases  which  are  possibly  unique  among  the  Limk-ohu;  First,  they  remain  at  their 
immer  borne  until  the  autumn  molt  is  complete,  and,  conversely,  they  remain  at  ur 
«Hr  their  wiuter  habitat  until  the  spring  molt  is  at  least  w^ell  advanced  j  second,  they 
mve  possibly  the  shortest  migration  range  of  any  speeies  of  the  order  j  third,  tlieir 
ligration  route  is  hrst  eastward  ^  liOO  miles  over  Bering  Sea  and  thence  soutliward 
nrnmv  distance,  to  be  reversed  iu  the  following  season;  aud,  fourth,  it  is  |u*obably 
It  fewest  in  numbers  and  the  most  restrieted  in  habitat,  during  the  summer  espo- 
ftlly.  "These  snipe  are  now  in  the  lagoou  at  low  w^ater  iu  tlucks  of  from  ten  to  iifty 
more.  They  run  readily  into  the  water  up  to  their  wings  and  sometimes  swim  the 
tall  pools  in  the  sand.  They  are  constantly  feeding,  aiul  will  allow^  one  to  approach 
ith  caution  within  a  few  feet.  They  feed  head  to  the  deeper  water  and  keep  the 
well  under  the  surface*  They  are  apt  to  iiuarrel  at  such  times,  uttering  a  low, 
ih  cry."- — (Noten^  W.  I\,  Aminst  5.).     When  several  are  tlying  past,  one  or  more  may 

u  and  perch  upon  a  rock  or  bank  and  indulge  in  a  perioil  of  watching.     The 
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blackcHt  brea^^teii  8|iL«citueii  is  a  female,     A  ^^laoea  at  the  measiireuieuts  wiJi  ^w\ 
tliut  tbo  feiiiale  is  rather  the  lar^i^est  aad  always  has  a  longer  bill. 


GAt«logtt«  No. 

8es. 

Daio. 

Colk«tor. 

L4Kidity. 

Win*, 

TftiL 

Cnl- 

T»t«», 

118750  ...., 

dud.. 

JttUD     &,18M 

J  lino    fn  IfiUO 
July  12,  W90 
July  UO,  IMOU 
Auf,^    5,iatKI 

W.  P..- 
W.  P.. 

w.r... 
w.  p.. 

\V,P... 

St.  PiuiK. 
SI,  Psuil  .. 
St.  Paul  .. 
St.  Paul.. 
St.  Puul  - - 

S.28 
4.90 
5.00 

2.40 
2.38 

1.S3 
i.ld 

1.14 

i.ii 

0.W1 
.9ft 

.919 

118700 .*.... 

ng7e4 

118709'     

4.JK)  L....... 

4.»0  1      2.35 

118770 ,,... 

Airtjnige . 

118771 

llg7Wl ,. 

l.!Mr|      2.U3 

1.21 1    .in  1 

9  Ail  .  J 
§iU|.- 

9aa.. 

Juno    5,  IJJUO 
Jnni>    7,  I81HI 
July     5,  ]BU^« 
J  lily     Fi,  181*0 
July  UA^a 

W.  1*... 
W.P... 

w.  p... 

St.  PituK. 
St,  Paul., 
St,  Paul,. 
St.  Paul . 
St.  Fmu],. 

5.2ul      2.48 
fi.LM         2.64 
5.  Its  1      S.M 
5.04         2.31 
4.92  1      2.39 

1.40 
1.43 
1  M 
1.38 
1.30 

LOO 

l.M 
.04 

118781 ..., 

1187*2. „. 

118787-......-.. 

Av«ni«. 

042l»/ryi»--- 

5.14 

S.44 

1.80 

.90 

9  fad 

Jn^  22,1873 

H-W.K. 

St.&cNitie 

MO 

2.£!S 

1.12 

.00 

The  eggs  have  rarely  been  eollecteiL     They  were  de^^cribed  by  Dr.  Couw  tt 

Elliott's  reports  ihr  1873  ant!  1875,  aud  the  Bpecimens — a  set  of  four^ — ^aro  in  tbe  wjUcc- 
tioii  of  the  National  Miuseiiui,  Xo*  10707,  June  1*J,  1873,  St,  George  I^Luid,  IL  W, 
Elliott  aiul  George  It.  Ailanis*  '^The  ground  is  nearly  clay  color,  but  with  au  appf^ 
ciable  olivaceous  shade.  The  njarkings  are  htrge,  bohl,  and  numerous,  of  ricli  honiU 
umber  brown  of  varying  depth,  aeeording  to  the  quantity  of  the  piguienL  Tbese 
surface  markiugs  occur  all  over  the  shell,  except  the  extreme  point,  and  arc  ^olnHf 
massed  by  conlluence  on  the  lar^^er  half  of  the  egg.  All  the  markings  are  strong, a* if 
laid  on  freely  with  a  heavily  charged  brush*  With  these  surfa*'e  spots  occur  uuuierwai 
shell  markings  of  the  same  character,  but  of  course  obscure,  presenting  a  stoue-gr^ 
or  i»urplish-gray  shade.  Some  of  them  h*ok  as  if  the  color  of  the  surface  siwl*  W 
*run^  and  soaked  into  the  olivaceous  drab  of  the  general  surface," — (Cohcji,}  Tliai 
i5gi^s  measure  1.55  by  L08,  L51*  by  1.05, 1.50  by  l.OS,  1.48  by  1,05,  Another  seMif  te 
was  taken  on  St.  Paul,  July  0,  ISi^Oj  by  Messrs.  True  and  Prentiss,  anil  iwe  now  in  tiie 
National  Museum  collection.  Stomach  contents:  *'The  Pribilof  sandpipers  had  Ulea 
predaceous  beetles  { Cwmi^fefaf'),  but  had  also  caught  parasitic  wasps  and  a  tiy."— ^  Ai?* 

44.  Tiiiiga  maciilata  ViuiU.     Pectoral  S;tnil|>ipei. 

A[Gtodyt*mit8]  mnculataf  Cck'Ks,  Koy,  1892^  <»26* 

Htttropiff/i(i  mnvttlataf  Shart'i^  Cut*  11.  lir.  Mua.  XXI \%  18116,  5*52. 

Triihftt  mttculaiti,  A.  o.  U.  cli.  Li?^t,  1895,  8S.— KtixiW.w,  Man.  1896,  156. 

Directly  east  of  the  village  of  St.  Paul  and  but  a  few  yards  from  it  lies  a  *liaUot 
and   irregular  pond^  a  favorite  resting  anil  i'eeding  place   for  migrating  hink  I 
generally  made  an  early  morning  visit  U^  this  pontl,  and  was  fiei|uentiy  n»w!»nl^l 
with  desirable  specimens.     The  morning  of   June  Hi  1  was  esjMX^iaily  for 
obtaining  three  species  which  1  did  not  see  at  other  times,  two  being  iievs 
islands.    On  a  little  grassy  islet  i  Hushed  and  secuted  two  females  of  this  spi 
company  with  a  semipalniated  sandpiper.    There  are  few  instances  of  the  captuiif  «1 
I  his  species  in  the  Pacific,  though  according  to  Nelsim  and  Murdock  it  is  ahiimUul 
from  the  mouth  of  the  Yukon  to  Point  Barrow,    Nos.  1188;i^,  11S834,  9  9|  JunelSi 
1800,  St.  Paul,  W.  i\     Length,  8.1*5;  extent,  10.55;  wing,  5,10:  t4Ul,  2.22;  T^ir^nK,  V.W; 
culmen,  1,15.    Stomach  contents,  two  specimens:  **These  birds  had  eatbii  firedjM: 
beetles  [Varabiduv)  and  pupae," — 8,  D.  J* 
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Triuga  damacensis  {Floraf.).     Lnng-toed  Stint. 

THngn  datHiuen$in,  RiWjWAY,  Auk,  1886,  275;  Man.  i»&6,  158.— Towxsend,  CrniHe,    fVinrftt, 

ISKl,  100.— Coil Ea»  Key,  1890,  K8fi. 
Limoniifs  dattmcfitaiM,  Sharve,  Cat.  B.  Br.  Mm.  XXIV,  1896,  553. 

This  liird  Ims  a  place  aa  North  American  solely  on  ii  specimen  secured  by  Mr, 

n*  Town  send  on  Otter  Island.     ^*It  was  leedin^^  in  ;i  sliallow  salt  water  pond,  with 

otlier  Trintjat',  which  I  supposed  to  be  Aiiothomtm,"' — {TowHKvnti.)     No.  HXiSOt),  ad,  9  j 

^Jnue  8,  I88r»,  Otter  Island,  C,  U.  T.     Wing,  3.55;  eulmen,  0,72;  tarsus,  0.88;  tail,  1.50; 

middle  toe  ami  claw,  (U)4. 

^6.  Ereunetes  puslBuB  ( Linti)*    ^S^mipalmateil  Suiirlpiptir. 

EreuntUM  puHillHif,  Cm;E8,  Key,  1890,  fj24,— A.  M.  U.  Ch.  List,  1895,  90.— SnARPE,  Cat.  B.  Br. 
Miia.XXlV,  1896,  511— IlmawAY,  Mlin*  1«9«,  161. 
I  saw  and  obtained  but  a  single  bird,  wldeh  wjis  in  company  with  two  Trimjti 
n^fMulnitt,  They  hatl  evidently  jnst  arrived  from  the  South  and  were  rpiite  tame. 
TliJHis  probably  the  (irst  instance  of  the  taking  of  this  BpeeieB  in  Bering  Sea.  The 
ifclliVil  speries,  E,  ocntlenfalis,  has  often  been  taken  on  the  islanils  of  tlie  Aleutian 
eliiiiii,  and  n>ay  occur  on  the  8eal  Islands.  I  took  two  at  Unalaska  August  15,  1890. 
My  bird  was  not  reeognized  by  the  natives,  who  give  the  general  name  kieUUkie  to 
bailers.  No.  llSaT^  9  ,  June  12,  1800,  St.  Paul,  W.  P.  Length,  0J3;  extent,  11.01; 
^viiig,  3.70;    tail,   1.57;    tarsus,    l.HL*;   culnien,   0.72,      Stomach  contents:    ^*Minut« 

•— &  />.  J. 
iT  Litnosa  lapponica  baueri  ( Naiini. ).     PaciJic  (kiUwit. 

Limom  uroptftjitjliH^  L'oi'KS,  in  KIliott'H  Kpt,   All,  Alaakii,  IST.^I;  Hrpritti ;  187;^   187;  Key,  1890, 

63ti.— EiJJOTT,  Moil,  Soiil  Ills.,  1882,  VMK 
Limtt»a  lapponha  nomr~zeataitdin\  SUAdPK,  CiiU  11  Br  Mim.  XXIV,  1896,  377.— Nkl&on,  CruiaOi 

C&rwin,  IH83,  «1». 
LivtoMa  Inppwtica  ftowm,  A.0. 1_T.  Cli,  List,  ISfr^  92.— RiDuw^Y,  Man.  189*>,  Itsi. 

fairly  abundant  migrant  through  the  islands,    Tliey  appeiir  e^irly  in  May  and 

Tew  small  Hocks  were  seen  u[»  to  June  13,  when  I  saw  eight,  and  secured  one  on 

ftlnis  Island.    On  duly  7  1  saw  two,  which   after  being  disturbed   Hew  directly 

lorthward  up  the  island.     No  migrants  had  returned  by  August  10.    A  great  differ- 

4'e  exists  in  size  between  the  sexes.     The  natives  invariably  picked  out  a  female  tia 

iiiig  the  ^'man/'  that  being  their  idea  of  the  superiority  of  the  sex,  and  no  argument 

Id  convince  them  that  tlie  contrary  was  correct,     Elliott  says  that  they  return 

to\rard  the  end  of  August,  going  south  in  (locks  of  a  dozen  to  fifty ^  making  then,  as 

[before,  scarcely  an  aiJ^ireciable  visit/'     In  Ujc  ponds  they  feed  by  keeping  their  bills 

|in  the  water  and  move  invariably  all  in  tlie  same  direction,  heads  to  the  wuuL     With 

care  I  conhl  apprcraeh  within  a  few  feet.     Heneath,  all  rny  specimens  are  still  in  the 

<»W  feathering,  except  that  on  all   save  one  the  new  reddish   breeding  plumage  is 

8catt4ired  over  the  under  parts,  nnjstly,  however,  on  the  breast  and  slightly  up  the 

filler  neck  and  throat.     Otherwise  there  are  no  new  feathers,  and  no  pin  leathers, 

tire  back,  tail,  and  wings  especially  being  well  worn.     Few  of  the  specimens  have  a 

i^ority  of  rufous  feathers,  and  it  woidd  seem  that  as  a  rule,  after  examining  many, 

lat  this  bird  rarely  assumes  a  fully  ciianged  new  breast  plumage.     All  these  birds 

ive  f  be  upiier  tail  eovarts  strongly  barred,  and  the  barring  obscured  or  absent  on 

fie  epical  half  of  the  rectrices.    There  are  no  pure  white  feathers  on  the  rumps,  but 

veral  sf>ecimens  have  a.  few  feathers  witli  a  reddish  tinge,  but  all  are  barred.     Fin- 

itherfi  are  not  found  on  these  birds*    It  wouhl  seem  to  be  the  case  that  the  long 

,u  migration  of  the  species  prevents  the  completion  of  the  molt.     It  would  seem, 
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also,  thftt  ornitbologista  generally  have  considered  tbe  presence  of  new  feaUief^ 
together  with  others  more  or  less  worn,  on  waders  as  evidence  tending  to  proved!^ 
renewal  o.  growth  in  such  feathers  without  a  molt.    But  it  seems  to  me  that  a  betted 
explanation  is  possible.    As  a  rule  waders  acquire  their  summer  plumage  before  thef 
migrate,  though  it  may  not  be  completely  change<l  before  they  leave  for  their  snmiMr 
habitat.    If,  for  instance,  molting  is  but  half  completed  on  the  breast  when  the  Mri 
obeys  its  seasonal  instinct,  then  on  its  journey  those  feathers  whicb  are  still  in  tMi 
sheaths  complete  their  growth,  though  often  with  less  pigment,  because  thepowenoT 
th<i  bird  are  more  necessary  for  its  preservation  during  its  journey;  and  no  otlm 
grow  out,  i>erhaps  not  during  that  summer.    Again,  as  a  rule,  waders  make  very  kng 
migrations,  and  spend  but  a  very  short  time  at  their  summer  habitat,  hence  the 
necessity  for  molting  before  they  start  or  during  the  early  stages,  for  later  all  their 
time  and  strength  are  taken  up  in  other  affairs  more  important  for  thepreservadoiiof 
the  species.    That  feathers  well  worn,  and  some  entirely  unworn,  together  witk 
others  in  all  intermediate  stages  of  wearing,  are  found  on  waders  taken  near  tiieir 
summer  habitat  is  undoubtedly  true,  but  their  presence  can  be  explained  on  thelnM 
laid  down  above.    It  is  very  rare  indeed  that  pin  feathers  are  found  on  sach  biidi 
when  within  several  hundred  miles  of  their  summer  home,  especially  on  those  wUil 
have  traveled  over  vast  stretches  of  ocean  during  their  long  journey.    LaDd-migrip 
ting  waders  show  greater  molting  changes  than  those  species  which  move  northwvi 
over  vi\st  tracts  of  ocean.     A  fully  molted  spring  specimen  of  baueri  is  rare,  but  not 
so  with  lapponica.    No.  62443,    9 ,  May  16,  1872,  St.  Paul,  II.  W.  E.,  is  the  reddfll 
breasted  bird,  few  feathers  of  the  winter  plumage  being  left.    No.  62447,  9,  July^  ! 
1872,  St.  Paul,  H.  W.  E.,  is  one  of  the  palest,  few  new  breeding  feathers  huTiiJ ", 
appeared.    No.  118843,  9  ,  June  11,  1890,  St.  Paul,  W.  P.,  has  not  a  single  featberrf 
the  bre(Mling  plumage.    The  extreme  sensitiveness  of  the  bill  of  this  bird  isshowi 
by  the  character  of  their  food  as  here  shown. 

Stomach  contents:  "Much  the  greater  part  of  the  stomach  contents  of  tbe« 
birds  consisted  of  hundreds  of  minute  threadlike  aquatic  larvae  of  a  midge  (CMn- 
nomis).    Pieces  of  mollusks^  shell  had  been  swallowed  by  several  of  the  birds.   Fliee, 
closely  related  to  our  common  house  Hy,  and  tiger  beetles  were  detected  in  smill 
quantities.     Of  the  six  godwits,  ^ve  had  been  killed  on  St.  Paul  Island,  and  bed 
fed  for  tho  most  part  upon  nudges,  which  wore  probably  abundant  in  a  fresli-water 
l>ond  on  t\w  island.     The  sixth  bird  was  taken  on  Walrus  Island.     It  had  caugbt 
over  five  hundred  specimens  of  a  sjKMjies  of  beetle  {Aef/ialites  dehilis^)^  the  solc^ep^^ 
sentative  of  a  unique  family  of  beetles,  described  some  time  ago  and  subsequently 
lost  sight  of  until  recently  discovered  again." — S.  />.  J. 

MrastimnerttH  of  eitfht  specimmfi. 


Cat.  niiiii- 
bor. 

S«x. 

Dtkie. 

Lin;;th. 

Kxt4'nt. 

Winir. 

Cnl- 
nu»n. 

Tar-' 

Han. 

Lo«-aIity. 

C< 

Ue^t^-vr. 

11KH38 

r 

Juno  11,1890 

14. 13 

27.38 

8.01 

2.87 

1.94 

St.  Paul  iHlnml.. 

i   ^^* 

.  P. 

118842 

-r 

do 

14.50 

27.  75 

8.87 

3.13 

2.27 

do 

1 
1 

D4» 

118K41 

,/ 

do 

U.  Tf) 

27.  !>4 

8.  75 

3.38 

2.13 

....  do 

1 

Do. 

118844 

/ 

do 

ir..:i8 

27.  .12 

9.38 

3.25 

1.96 

do 

1 

l>o. 

1188.% 

.-T 

J  lino  i:{.  1890 

16.  38 

31.  (Ml 

8.87 

3.06 

2.00 

Walrus  Island  . . 

1 

l>o. 

118840 

? 

June  11,  1890 

IT.Ofi 

31.75 

9.  32 

A.oa 

2.  32 

St.  Paul  Island.. 

r>o 

118843 

i 

♦«" 

10.87 

31.13 

9.38 

3.  IM 

2.15 

do 

IM. 

1 1  R8:{0 

♦ 

do 

17.32 

30.  01 

9.  00 

4.50 

2.25 

do 

D,». 

Those  heetles  were  quite  cominoii  on  tli€^  liifjher  shelf  rocks  of  Walni.s  iHlnml. 
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Mr*  Elliott  is  of  aperial  interest  iiud  importsiiicc*,  Rince  it  is  cDiielasively  ilH^pnoinHl 
to  be  tbe  true  ARiatit? //W?rM^  ainl  not  tlie  North  Atiierican  var*  ?rirf/iVnV?w?(**'— (f'**tfRi4 
1  saw  but  one.  It  was  alone  in  the  f^ram  of  tlie  vilhige  p:>T>d  on  St.  Pawl,  '\K  fr» 
stragglers  laud  in  Ajnil,  or  early  in  May,  on  tlieir  way  nortli  to  brot^l,  but  urm 
remain  lon^.  They  return  in  greater  nuiuber  In  the  latter  part  of  Bt*i>tenjk'r,;iiid 
grow  fat  uj>on  the  Uirvao  generated  on  the  kilbng  groiuuis,  leaving  for  the  wnitMiy 
the  end  of  October.'*— (i?///of^)  (Joiiule  Kays  of  Mr.  Warnec^k'n  gpeetnienf*:  '^Thm 
examples  of  this  ai^edea  have  been  given  nie  exactly  identi«^al  with  indivithuils  ty 
we  find  hi  Europe.  They  hnd  l»een  killed  in  the  port  of  St.  Paul  tbe  istli  ami  'Mai 
April,  18*1*2/  In  the  male  the  black  of  the  under  partw  has  a  few  white  M  wuai 
feathera  in  the  center  of  the  breast  and  a  few  on  the  throat;  the  female  htis  m\iief^§ 
new  blaek  feathers  niixed  in  witlj  the  old  plumage  on  the  bre«s(.  Hnth  >*|ie*'imtii'  At,' 
utichanged  otherwise,  a!id  the  feathers  are  well  worn  on  tlic  liack  uud  wings,  \\ 
molting  feathers  are  to  be  found  on  the  birds.  No.  G4273,  a*L  9  ,  May  I,  1^7*1 8r.  PM 
H,  W.  K.  Wing,  0  J7;  tarsus  l-^'K  Nr».  1190a%  ad.  ^  ,  June  13,  mm,  Ht.  Paul  WE 
Ijcngth, 0.75;  extent, 21.75;  wing,tn.lO;  cnlmcn,0Ji3;  tarsus,  1.78.  HtomaehixmN-ut*: 
**Ten  pred aeneous  beetles  {Vamhitfae)  and  seeds  of  erow berry  {fJnq^trum  niffrum]'- 
R  JK  J. 

51.  Aegialitis  semipalmata  litinn]i.     Hemipiihimti^tl  rUncr, 

Jegialrtt^  KmHipttJitmittt^  8liAiM*K,  C/tt,  n*  \U\  Mi(»-  XXIV,  181I6|  2r*ri, 

AefftaUtiH  tifmipnlmaitf,  A.  *>,  U.  Cli.  I.tut,  lW»ri.  niO.— Euhiwav,  Mau.  imCt,  Hfi, 

ArlglaUiiit]  Mrmifmfnudtiit,  CoukSj  Key,  1BC>0,  fi*)2, 

1  saw  none,  nor  did  Mr*  Elliott.  Mr.  1).  W.  Prentiss,  jr„  seeun*il  one  in  ver)  wrti 
plumage  from  a  lhK^k  at  Northeast  Point.  No.  l*^Hr>4:i,  mL  9,  »[iily  IJ,  18*».%  Sr,  hul, 
1>.  W.  P. Jr.     Wing,  4.70;  enltnen,  0.40;  tarans,  11,87. 

^FemHy  ARENARIIDAE.     Turnstones. 


Oinaas  AR£H AEL&. 

GenitH  characters. — Non palmate  bind  toe  shore  birds  of  mwlerate  sjj&e,  alwint  11 
inches  long;  culmen,  shorter  than  head  or  tarsus^  bill,  liard,  gently  taprriiig  fromj 
stouttsh  base  and  with  a  slightly  upw^ard  trend  toward  tip;  black  (}r  hhuikhh surm 
breast  and  shoulders;  under  partR  and  upper  and  middle  batrk  wliite;  tjiil  ciwirts 
white  J  tail,  whitCj  with  apical  lialf  broadly  banded  with  black  or  bbiekish;  aKiliari^ 
white;  feet  and  tarsi,  robust;  midtoe  little  sliort^r  tliaTL  tarsns;  ti^rsi^  regiilurlviind 
broadly  sealed  in  front,  snialler  sealed  anil  reticnlated  behind. 

OEOORAFITICAI.    IMHTHJ  HrTJ4)N'   iW   TIIK   SI*ECIKS. 

Enrope,  A?«ift,  Aftif^a  and  Paoiiic  l»laintfl.  WoBtom  Ahiwk:i  frmn  i\w  AleiithmA  to  Fomt  namiw;  (JitfS- 
hin*i.  Bri*edfl  fmm  .lapau  and  Alii^ka  wastwiifd  jm'qiuicI  Ui  the  more  nortbern  Hritbb  IMiiHEl^ 
As^ores  (  f ),  and  G  rofnland  ..**....... ,,...,,,,.,.,....,._**. . , , , , .  ^ .  *  * . .  *t  iii«f^'- 

America  from  tlie  Arrttc  regUme  uortli  nf  Hudflun  Buy  and  wf^atwnnl  to  the  Mwekensfic  Ktvef,  s^^f 
thi?  Atlatitifs  wfttcrshotl,  though  KvuftraHy  ronstwisij,  to  Patagonia  aud  the  Falkliind  i*h^ 
liare  nri  the  Psiciiii:  ahipe.     Hn-odH  nlitiiil  Iftidsnri   Hay,  iiiirthward  and  rvafttwartl..   A.  mtinwti^ 

Wniiti^ni  Alaska  frum  the  Arctk'  Oc^jaii  to  an<l  itiraugh  Califaruia.     nre^^^lB  m  iKirtb  wt'^tern  h}»)^*' 


u^fitniil  :i1inv»,  ff^et  veihlinh^  llirmit  wliile. 


Lttrge^  w i ng  nan al  I y  more  than  G*00.  B 1  lick  above 
preilominatit,  with  littloclfU'©  brown,  feet  vt^r- 
nnUim interpre*. 

Smaller,  wing  ii^iirly  al wiiys  Ic^sfl  than  fi  <¥)  Cltwil.' 
tint  abuvo  |ire<ianiiiiaiil^  u'ltli  nnirLi  olo\  e  brown, 
foot  iirarijre  red , . . , mormetla^ 


U'liOHtnni  ubov<\  fe«^t  btAr.ki»li«  lUroat  il;*rk melanoctphala. 

Miaria  interprea  iLiiiii.)*     The  TiirjifitiinF.     ^'  KranK-nie  ko^lUK-kU/* 

SivfpsiUnf  rffUatii,  Col N UK,  Ktw.et  Ma^.  ZkoI.,  IBtMXlfMX 

StrtipfdiaH   inferpres,  l}Ai.h  and   IUnnistkh,  Trani*,  Chic.    Ac.  Sci,,    1.    1809,    2tK)  —  ConEs,   in 

ElliottH  Rpt  Atr.  Ahi«ka,  lK7:t;    AV/>n«/.  1875, 180;    Key,  IHIW,  605  (part).— Eluott,  Mon. 

8eal  Ms.,  Al:iska.  1882, 129;  Ibis,  18«2.  178. 
Afmaria  iNterprt»,  Nki^on»  Nat,  Uwi.  Al^yikii,  1887,  128,— Hidcuvav,  Man.  1887,  180  (part).— 

SiiAKFK,  Cut.  n.,  Hrit  MiiB.  XXIV.  IHlMi  **•>  j  part).— A.  O.  LL  Cli.  Liat,  IKT*,  103  (part) 

UiU  S  ,  hrvvding pJnmffijv, — I nt-prstniimlar, glossy  bla^k,  Kliglitly  green ish^medi ally 
I  by  a  II  sir  row  line  of  chrstinit;  scapiitars,  aiileriorly  cbestniitt  longer  featliers 
greenish  black,  irregularly  tipped  and  notchetl  with  tiiestniit  ami  oe:caaioiially 
liitisli;  body,  white;  lower  bark,  blaekish;  breast,  extensively  black  and 
ing  forwanl,  nearly  encireling  the  neek  with  a  hroarl  band  inargineil  with 
a  narrower  line  reac^lnng  the  base  ot  the  lower  mandible  and  margining  the 
iiroat,  another,  bnt  broader,  black  line  extending  fn^m  the  center  of  this  last 
circling  the  eye,  bnt  nioHtly  in  front,  frcnn  whence  a  branch  run^^  forward  to  tiie 
of  the  base  of  tin^  bill;  head  and  neck  otherwise  white,  somewhat  i^treaked 
he  tipper  neek  with  dusky  and  heavily  and  distinctly  streaked  on  the  pilemn 
ack  with  .sliglit  rnfoiis  edgings;  a  bhick  blotch  on  the  sides  of  the  l>ase  of  the 
ehind  eye;  Hight  feathers,  dark  olive  bnnvn  lightening  to  white  on  the  lower 
IS,  the  dark  color  simply  as  a  blotch  near  the  tips  of  the  innerinost  secondaries; 
white,  browning  toward  bases;  tertials  whitish  t^^ward  bases,  their  greater 
very  dark  olive,  nearly  black,  variously  tipped  and  indented  with  chestnut  and 
i;  lesser  wing  coverts,  dnsky  obve  niixetl  with  black  and  white;  median  coverts, 
lit  with  extensive  black  centers;  long  e^i verts,  chestnut  broadly  banded  w^th 

tail,  white,  irregularly  and  broadly  handed  toward  tit>  with  Idat^kish;  tail 
J,  white;  legs  and  feet,  viTinilion,  Joints  darkish;  bill,  black  with  reihlish  spot 
fcse  of  lower  mandible, 

lult  9  ,  breedintj  /*//f»trt//f,— Similar  in  ])attern  to  the  6^  bnt  larger,  with  white  of 
nd  neck  more  obscured  with  dusky  and  spotting;  but  little  or  no  chestnut  on 

chestnut  spotted  all  over  back  near  tips  of  the  featliers,  and  strongly  so  on 
art  of  S4!apnlars,  otherwise  nearly  as  black  as  the  males. 

^mature  S  ,  Jlrst  j>/*fwKi^c,— J-attern  of  <*olorat(on  as  in  adnlt^  but  generally 
M  or  less  delineil,  e8i>ecially  about  the  liead  and  neck.     Above^  dark  dusky 

each  feather  margined  with  sandy  bnlf  or  nifiiuSj  on  the  wings  wnth  deeper 

on  the  head  and  net^k  with  paler  brown  or  tmll.  Breast  [mtch  obscured  bj^ 
ifoiis  and  white  tips  to  the  feathers.  Tail  white,  with  subterminal  hand  of 
lu  which  narrows  toward  outside  feathers,  eacli  feather  irregularly  clouded  at 
th   nisty,  especially  the  central  ones.    Throat  white,  somewhat  sharply  bor* 
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dered  by  the  dusky  of  breast  and  sides  of  face.  Sides  of  face  generally  hromskf^ 
drab  gray,  broken  under  eyes,  with  white  inclosing  drab  8i>otAy  and  by  ablacktmo^ 
gular  si>ot  in  front  of  eyes,  paler  brown  drab  gray  at  base  of  mandibles  and  on  fan^ 
head.    Bill  slaty  black ;  legs  deep  orange,  blackish  around  joints. 

Immature  9  ,  first  plumage. — Similar  to  S  ,  slightly  duller  and  larger. 

Wearing  rapidly  darkens  the  plumage  so  tiiat  migrathig  birds  vary,  some  being 
darker  than  others.  Birds  in  their  second  summer  are  usually  smaller  than  the  folly 
adult,  and  the  black  of  the  breast  is  less  extensive,  being  then  very  similiff  in  am 
and  appearance  to  the  following  species.  Sometimes  the  chestnut  of  the  wing  oof- 
erts  is  entirely  wanting  in  the  males,  as  in  the  females,  the  winter  coverts  persisting. 

This  bird  differs  from  its  American  relative  by  its  more  extensive  black  anu 
and  much  less  amount  of  chestnut.  It  is  larger  and  the  feet  and  legs  are  move 
strongly  colored.  A  comparison  of  a  good  series  of  Pacific  birds  from  the  Pribibft, 
Japan,  and  other  points,  with  a  fine  series  from  eastern  America  shows  their  anlik^ 
ness;  and  a  comparison  of  these  i'acific  birds  with  birds  l^om  Europe,  Greenland, 
and  Africa  shows  a  great  general  resemblance;  in  fact,  two  Greenland  adult  speo- 
mens  kindly  loanc<l  me  by  Mr.  F.  M.  Chapman  are  indistinguishable  from  inter^pm^ 
though  esisily  so  from  our  eastern  bird.  Female  birds  from  the  Pacific  seem  to  be 
blacker  than  the  European  bird,  but  whether  a  good  comparable  series  of  these  last 
t^ken  in  spring  and  summer  would  show  it  I  am  unable  to  say,  my  series  not  bdog 
extensive  enough.  All  Alaskan  and  Greenland  specimens  that  I  have  seen,  abont 
forty,  are  readily  distinguished  from  our  common  eastern  American  species.  Has* 
kan  and  Unalaskan  specimens  are  a  trifle  smaller  than  Japanese  or  Pribilof  birds, bat 
they  may  be  younger.  I  am  not  aware  that  this  species  occurs  in  spring  on  the 
Pribilofs,  but  there  would  seem  to  be  no  reason  why  they  should  not. 

It  is  an  abundant  fall  migrant  on  the  Pribilofs.    I  saw  none  in  May  or  Jone^ 
except  four  at  Ilnalaska  May  19.     On  July  12,  1890,  I  saw  probably  the  first  MA 
that  landed  on   St.  Paul  during  the  fall  migration.    From  that  date  they  daily 
increased  rapidly  until  by  tlio  end  of  July  they  swarmed  everywhere.    They  reach 
tlio  island  by  way  of  the  iiorthoastorn  sliore  and  in  straggling  Hocks  or  singly  fly 
southward  tlirough  the  island  during  the  day,  banking  up  in  large  numbers  when  the 
village  killing  ground  is  reached.    They  spread  out  on  the  slopes,  resting  on  the 
roeks  and  little  hillocks  during  the  day.     They  soon  find  the  fe^ist  awaiting  them  on 
the  killing  ground,  and  the  marks  of  their  work  around  nearly  every  seal  carcass  is 
soon  noticeable.     As  the  water  disapjx'ars  by  soakage  and  evaporation  in  the  \illagc 
pond  they  turn  up  the  black  sand  in  thousands  of  little  hillocks,  each  with  a  narrow 
dei)ression  made  by  their  bill  beside  it.     At  low  tide  the  lagoon  beaches  are  a  favor- 
ite resting  and  feeding  place.     By  the  end  of  July  many  become  so  fat  that  they  are 
run  down  and  captured  by  the  young  Aleuts.    Their  departure  from  St  Paul  is 
quite  a  feature  of  the  avifauiuin  exhibition.     About  C  in  the  evening  a  small  flock  o( 
perhaps  forty  birds  will  rise  into  the  air  from  about  the  village  pond  and  uttering 
loud  shrill  cries  will  tly  up  to  near  the  head  of  the  lagoon.     Here  making  a  wide 
sweep  they  return,  gathering  fresh  recruits  on  their  way,  until  the  vicinity*  of  the 
pond  is  again  reached.     Sweejiing  around  in  a   constantly  ascending  course  they 
return   uj)  the  lagoon,  and  turning  once  more,  screaming  as  they  go,  and  adiling 
to  their  numbers,  they  make  a  straight  course  high  over  the  village  hill  and  on  out  to 
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HI  over  the  Reef  point.  This  invariably  took  place  every  evening  daring  the  latter 
Art  of  my  stay  on  the  island.  It  was  always  the  rule  that  a  dense  fog  bank  hung 
]1  around  the  island  at  that  time,  so  that  even  the  Beef  point  was  not  visible,  but 
be  birds  went  into  the  fog  without  the  slightest  hesitation.  They  left  their  land- 
narks  behind.  Several  flocks  averaging  about  a  hundred  birds  left  nearly  every 
ivening  from  the  end  of  July  until  I  left  on  August  10.  The  first  arrivals  on  the  island 
irae  always  adults;  the  young  were  not  noted  for  at  least  ten  days.  According  to 
Elliott  they  all  leave  the  islands  after  the  10th  of  September.  On  August  12, 
irben  the  mountains  of  the  Aleutian  chain  were  but  faintly  outlined  to  the  southward 
rf  our  steamer,  a  turnstone  in  full  straight  flight  passed  the  vessel.  It  was  hardly 
Doro  than  a  few  feet  from  the  surface  of  the  sea  and  so  close  to  the  vessel  that  stand- 
ing on  the  deck  I  looked  directly  down  on  the  back  of  the  bird.  It  continued  its 
oonne  direct  for  the  hmd  as  long  as  I  could  see  it.  I  saw  none  at  Unalaska  during 
the  week  next  following.  Elliott  says,  '^I  have  met  with  it  at  sea  700  miles  from  the 
Marest  land,  flying  northwest  toward  the  Aleutian  Islands,  my  ship  being  800  miles 
Wtttfrom  the  Straits  of  Fuca."  There  is  nothing,  perhaps,  very  remarkable  about 
tte  journey  of  these  birds  from  the  Pribilofs  to  the  Aleutians.  Let  us  trace  it. 
Tb^  gather  in  flocks  about  G  p.  m.,  and  after  the  maneuvering  that  I  have  already 
desCTibed  head  directly  into  the  fog  and  fly  southward.  We  can  be  sure,  first,  that 
lumy  in  each  flock,  and  especially  the  leaders,  have  made  the  trip  on  previous  occa- 
sons,  hence  they  know  the  way.  Now,  assuming  that  they  fly  at  the  rate  of  30  miles 
anhonr,  and  knowing  that  it  is  about  200  miles  to  the  Aleutians,  it  would  take  them 
iboat  six  hours  to  make  the  trip.  As  darkness  in  that  region  at  that  time  does  not< 
aet  in  until  near  midnight,  they  have  suflicient  time  in  which  to  make  the  vicinity  of 
tbe  Aleutians.  Their  rate  of  travel  is  undoubtedly  faster  than  30  miles  an  hour,  so 
that  they  readily  reach  the  Aleutians  before  dark.'  As  to  their  movements  thence 
ire  know  little. 

I  have  been  unable  to  find  molting  feathers  on  any  specimens,  but  nearly  all  have 
mixed  in  with  the  colored  summer  plumage  some  of  the  dull-colored  feathers  of  the 
▼inter  plumage.  Evidently  these  birds  start  on  their  spring  migration  after  the 
plumage  has  almost  entirely  changed.  The  strength  of  the  bird  is  then  needed  for 
the  long  journey,  so  that  molting  stops  and  the  remaining  unchanged  feathers  are 
letained.  These  unmolted  feathers  are  found  in  the  plume  feathers  of  the  wing,  the 
tJBrtials,  the  median  coverts,  and  the  scapular  plumes.  In  some  cases  only  a  few  are 
fcond,  in  others  many.  Their  worn  condition,  and  especially  their  lack  of  black  and 
diestnnt,  render  them  distinctly  noticeable.  Fall  specimens  show  these  feathers  also, 
80  that  the  evidence  of  their  retaining  is  complete.  It  would  thus  seem  that  these 
birds  molt  all  their  essentially  important  feathers  before  they  migrate,  the  purely 
decorative  ones — the  tertials,  wing  coverts,  and  scapular  plumes — changing  last  and 
being  interrupted  in  their  growth  and  change  by  the  effects  of  an  extremely  long 
Nseanic  journey.  Few  Pribilof  specimens  show  a  complete  change,  while  on  the  con- 
rary  Asiatic  specimens  are  the  reverse,  thus  indicating,  probably,  that  the  Pribilof 
tmta  winter  on  the  islands  of  the  Pacific. 


'  Our  steamer  made  at  least  12  knots.    The  bird  nientionod  as  passing  the  vessel  easily  distanced 
I,  going  at  least  three  times  as  fast,  and  was  soon  out  of  sight. 
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,  (L.).    Tbfb  Ruddy  Tnnisioite. 
THiifft  Mmrpirm  UNNASOa^  8y«l.  N»ii  ed.  10^  17B8, 148  (p»n),^Wii«aff,  Am.  Om,,Tm. 

3W«fa  murtmtUlm  Ldoiasus,  Sysl.  Nat.  ed.  12,  17661  349  {hmsm^  on  **th^  TUnt^ftoiie,  m 
JMiknkf'*  Catosby,  Nal.  Hist.  Cai^iii%  ete.  1, 1731^  73,  pi.  72,  auiI  ^n^iaria  dnemt  Htiiik^ 
CMMby.— OiUElJDr,«yrt.Nat  1788,  «71.— Latram,  InC  Om.  limil,  7^)> 

3Viiii»  hmimidd^  P.  L.  8.  MOllsr,  Sytt.  Ksl.  AnhMig^  I77f>,  1 14  ( hnaed  on  "  Htc  Tum  iUiof,  [m 
HiidMii<b  Bay,''  Edwaids,  Nat.  Hist  Biid%  HI,  175%  14 1,  pL  141).— CAaaiii,  PnK.  Pbik  k 
Sei.  1894, 916. 

CteelM  Merjvw,  ChuY,  Geo.  Bda.  Ill,  1848, 649  (part)  j  H&nil  Hirtl,  BOa.  HI,  1871,  ^  (p«rti 

jfwta^llfi lRl«7f«^ SimnfMBB, Proe. U.8.N.M.  1888^  34  (part). 

M^QMifat  lafaiaH^  ItUOKB,PMdr.  Orh.  1811,263  (pari).— Leach,  gy si*  Cat.  Matu.aiwl  Biid^ 
Brii.  Mm^  181%  88  (part).--8TBPHB]f,  Gan.  Zool.  XI,  1^3,  520  (parl).--AcrTjrark!r,  i»n. 
Biogr.  IT,  1888»81,pl.804;  Bysopi^  K.A.B.1S39,  227  (part);  B.  Aiil.  V,m2.mfl  ^ 
(part).— Bq;^APABTB,8yii.  K.  A.  B.  1888,299;  List,  1838, 4G  (part >,—SwAJXgoN,KftnDJoiTill 
Am.  1881, 871.— Jardikk,  ad.  Wilaon's  Am.  Om.  II,  im^,  S24,  pL  57,  fig.  1.— NrrrjLLU  MtOBil 
Om.  1884,  80  (pari).— Frassb,  P.  Z.  8.  Land.  1843, 118  (Cliil«),^GjEAim,  a  Long  ImIuhI 
1844, 290.— Dx  Kat,  Nat  Hiat.  N.  T. pi.  2,  Biidt,  1844, 216.— Holder,  PuIk  L jtm,  K.  II  s.if. 
1, 1816^  6  (HaM.).— TacRUDi,  Fauna  Paraatia,  Av&a  181^  mj,^G€mii%,  Wir*\B,  Jmmi%  um; 
883.— Cabamis,  in  Sehombnrgk's  Sals.  Brit  Guiana,  III,  1S48>  751;  Jwitn.  ffir  (>!».  tV. 
1866^  423  (Chiba).— Lbmbetb,  Aym  da  la  Ida  de  Cuba,  la^,  lOO^^BuRueisrsR,  %iit  VA 
Th. Brat.  111,1886^ 864  (Biasil).— CAaaiv,  Rap. Pudfie  R,  H.  Surv.  lx,lR5g,TUl  (ptni- 
BsTAirryPxoe.  Boat.  8o«s.  N.  H.  VII,18S9, 121  (Bahftiiiii«|^;-jbnn*o!f,  lbi».  Ij^,  'M  [U. 
CMz,  W.  I.)s  Haadb.  Jamaiaa,  1881, 115.— Bsxwisft,  Proa.  9oai  Hoc.  X.  71.  vii,ma« 
(Caba);  Cat  B.  N.  Bngl.  1875^  12.— McIlwhaith,  Canail.  Jonr,  V,  ietM^6;  Tn^,  Yjm 
Inst  y,  1866  (Hamilton,  Ontario).— Gchdlaoh,  Report,  Fish  o-N^t.  CnUa,  I,  \m  '^'ii 
Joom.  Ittr  Gm.  1875, 881  (Cnba).— Whxatok,  Rep.  ObiaS.  BcL  Airri.  ll^l, :^i8,  ^7i ;  t^fml 
10;  1880,  400.— Almcbcht,  Jonm.  Illr  Om.  1862,205  (Janiaica),— BuAnimAX,  I^k.  B^ixt 
Soe.  N.  H.  IX,  1862, 128  (Maina).— Coubs,  Proe.  Pbila.  Ac.  Scl,  imi,22^  i  Lnhr^tlor ) ;  Tiwr 
Em.  Inst  T,  1868,288  (N.  EngL);  Proo.  Pbila.  Ao.  Bet.  1871,29;  Key,  N\  Am.  11  tK72,3J^; 
1884,608;  1800,608  (aU  part);  B.  N.  West^  1874,  459  fpart).— Bi^k[«tox,  Ibla,  im,m 
(Maakansia  R.).— llABCR,Proe.  Pbila.  Ae.  Sol.  1804, 66  (Jihui^ica).— 8alvin%  Ibis,  tm,^ 
(Bnt  Hand.);  1.  o.  1866,198  (Gnatemala);  1.  o.  1886, 178  (Bnt  GniaQn);  L  r.  im,^ 
(Cozamei  and  Tnoatan).— Laursnck,  Ann.  Lye.  N%  Y.  Till,  IBS?,  100  (J^umbrero) ;  Urn. 
Host.  Soc.  N.  H.  II,  1874,  308  (Mazatlan,  Mex.);  BnlL  U.S.N.M,  I,  187W,  IT7  ( l^nminkJi). 
197  (St.  Vincent).— Baird,  Am.  Joiir.  Sci.  Art8,XLM8G6  (part);  Ibi«,  1867, 281  (puij.- 
SCLATKR,  P.  Z.  S.  Lond.  1867,  339  (Chile).— Samitels,  Birds  N.  EngL  1S68^  43<i  im- 
Lanodox,  Journ.  Cin.  Soc.  N.  H  1, 1870, 184  (Obio) ;  List,  Ciu,  B.  1879, 16,— Bi*S!^  B.  (^ 
ada,  1871, 79.— Sundkvall,  Oefv.  k.  Vet.  A  kad.  Fi^rb.  !=?tcickh.  18*j9,  388  (St.  Barthalomet),  ^ 
602  (Porto  Rico).— Pelzkln,  Orn.  Bras.  1871, 297  ( Brf*7Jl),— Sclater  and  Salvis,  NoimmI, 
av.  Neotr.  1873, 143.— Taczanovski,  P.  Z.  S.  Lond,  1874,560  (Peni);  Oro,  p^ron,  m, lH^! 
349.— Rkid,  Zoologist,  1877  (Bermuda) ;  BiiH.  U.S.N.M.25, 1884,  230(B«rmodA).— MeiiUA^^ 
Trans.  Conn.  Ac.  IV,  1877, 103.— Maynakd,  B.  East.  K.  Am.  1879, 366.— Eathbun,  lilt  I. 
Cent.  N.  Y.  1879, 30.— McCiiksnky,  B.  Dakota,  Bull.  U.  S.  Geo.  Srirv.  1, 1879, 88.-COH1 
B.  Bahamas,  1880,  151.— Brown,  Cat.  B.  Portlf^ml.  ]^laiiie,l832p24.^CHAMBiRUi|i|Bi&>: 
Nat.  Hist.  Soc.  N.  Brunswick,  1882, 52.— Dionxk,  Ois.  Canada^  1883, 17L— StkakksvFm^ 
U.S.N.M.  1883,119  (Labrador).— Tristram,  IbiR,  IHM,  1*58  (Sto.  Domingo).— WKLlAFii& 
U.S.N.M.  IX,  1886, 627 (Grenada).— Hancock,  Bull.  Rldgw,  Oro.  C.  Chic.  1887, 13 (I%ihV* 
Serbohm,  Geogr.  Distr.  Charadr.  1887,  pp.  xxv,  410,  llijfrt.^FKir.DKN,  Ibtt*,  It^,  492  ( 
does).- AVKRILL,  List  B.   Bridgeport,  Conn.,  1892,  9.— Hartkrt,  Ibis,  1893,307  {knUf 
W.  I.).— Barbour,  Auk,  XIII,  1896, 297  (Nehr.). 

Jrenaria  intei-preSf  VrKiLiX)T,  N.  Diet.  d'Hist.  Nat.  XXXIV,  1819,  345  (part). — StbjnbQUv 
Auk,  I,  1884,  229  (part).— Turner,  Proc.  U.S.N.M.  1885,  245  (Labrador).- A.  O.  U.Ct 
List,  1886,  165  (part);  1895,  103  (part).— Cory,  Auk,  III,  1886,  502  (Grand  Cayman);  Le, 
VI,  1889,  32  (Cayman  Brack);  Birds  W.  Indie«,  1889,231;  Auk,  VIII,  1891,  351,  2,  (Ini 
gna,  Cay  Sal);  I.e.  1892,  48  (Maraguana);  Cat.  B.  W.  I.  1892,  95  (many  local.).— Aluw 
Bull.  Am.MuH.  N.  H.  1, 1886,241 ;  Auk,  VIII,  1891, 164  (N.  Scotia).— Ralph  and  RAr.G,Tra]ii 
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ISiidik  Hifit.  Sfic.  Ill,  1886,  llil  (N.  V.)^"JUrrLKK,  B.  Fraulil.  Co.,  liid.  HtilL  2,  Urookv. 
Soe.  N.  H.  18«l>,  21.— DwiciJii,  Auk,  IV,  1887,  IG  (C.  HrL-Nttiu),— Kirn. way,  Miiniitit  N.  Am, 
K.  1887,  18<)  (part);  Auk,  VIll,  18111,  :i3T  (Bahaujus);  Oni.  lllinoisJU  18irs  2().-WAiati£N, 
B.  iViiayJ.  1888,  SAt,  l»d  eiL  I81NI^  lOS.^BuYANl,  True.  Vj,L  Acad.  Si-i.  1888,  41  (Fiiral- 
louoa).— Smith  ami  Palmeu,  Auk,  V.  1888,  117  <  WuhIi.  D.  C. )-— ^^»^^'^<KT,  t.  v.  110  (Texas, 
July),— CuOKE.  Hird  Mit^r,  Mi8«.  VaL  Unl,  2,  I'.  S.  Dep,  Agri.  18X8,  101  {MigratuiuB, 
«4<jO.— l>i'TriiKH,  Atik,  VI,  l^Ki,  13  (Lit,  Gnll.  Id.  N.  Y,).'-ScrnT.  t,  c.  15fl  (\Ve«t  Camit, 
Fill,)  ;  L  c.  VII,  18LK},  ytl9  (l»ry  T«rtiig:iBl;  I,  c.  IX,  18ir2,  15  (JiitimimK  t.  i\  212  (CalooBtt- 
lijitchec  K.,  Fla.,  wiutoi).— Canj  well,  1.  v,  VI,  1881^  2HI  (Bliiin,);  List,  H.  Minu.  i  K  and  TJ,, 
XV,  imh  131.— CLAitK,  Auk,  Vll,  inm  :m  (HikUou  Hay).-Rn  ks.  PrtK\  Newii.  K,  H. 
So«.  18tK>,  G4>  (Va,).— Palm  Kit,  Vrw.  T.S.N.M.  XllI,  18W},  2t>l  (Mitipm,  Labrador}.— 
MacFaulank,  I.  L\  XIV,  18111,  urn  uVrutic  Am.)— Fannik,  Ch.  List,  Itril.  CqL  H.  1891,  PJ.— 
CiiAAiuEKLAiN,  Niittali't*  Muu,  18*11,  71  {partK— Mackky,  Auk,  IX,  18!J2,  'Sm  (Nautui^ket 
Maar*.).— Hatch,  Glhk  and  N,  H.  8iH  v ,  Miiiu.  1892,  ir>:i— KnoAt).-^,  Proc.  Ac.  Nat.  8ci, 
FhUa.  18»2,  105  (ToxaH,  Juuii);    L  r.  18^13,  :17  (Pugct  8iiiind);    Auk,  V,  m*3,  17  iWiwjlj.)^ 

»Clk.ik,  UulL  91,  Minh.  Ajtjri.  Coll.  IHiKi,  66.— Bkown,  NldologiBt,  I,  1893,  141  (Coldm  Id., 
Vft.).— SruMi:,  It.  E.  Ptniiiu.  and  N.  J.  181*4,  8L— Kikkwdud,  Traua.  McL  At.  Sri.  1895,  295 
(Maryland).— Elliot,  N.  Am.  Shortt  B.  I8*»5,  2t)2,  25H  vi^i>'i*t),-'rHAi\MAN,  Humlb.  11.  E. 
N.  Am.  ISm,  177.— KoitiNi^oN,  Proc,  U.S.N. M.,  1895,  657  (Margiirit:i  Id.,  Venrz.).— WooD- 
H»  FF,  Auk.  XIIL  18915,  181  (lUindia),— Wijjtle,  B.  Muutroal,  1896,  48,— McIlhenKY, 
Auk,  1807,  289  (  Lijuiisiaua,  ruijidrut}. 


I 


I 


S  y  Weedimj  plnmafje. — Siiiiiljir  in  patt4vrij  to  A.  hiterprc^^  but  siijaller  uutl 
colur  above  chesiiiut  witb  fiidcH  of  iiiUTKcapiilai'  bluek;  8cai>ulars  for  the 
art  chestnut,  the  oiitt-r  teatbers  broadly  ti|>ped  witli  black  jiud  .slightly  with 
longer  feathers  black Lsh  obvc  irregularly  tipped  with  I'heHtiiut;  body,  lieiid, 
ck  as  HI  inivrprrH^  but  the  black  ol'  the  breast  less  extensive  and  u  arrow  or, 
reas  on  head  more  extenHive,  and  the  black  8treakin{^  on  toj)  of  head  with 
ed^mg8;  wings  with  more  extensive  white  artnis;  tertials,  various  Hhmles  of 
TOwn,  rai-ely  blackish,  broadly  bhdrlietl,  margined  and  ti[*ped  with  eht%stnut 
tiite  tips  J  lesser  wing  coverts  pale  dusky  olive,  with  much  less  black  and  more 
Misteriorly  than  in  InlvrpreH;  median  c*tverts  extensively  cheat  nut  witb  httle  or 
kiRh  centers;  lonjii  coverts,  chest  nut  wif  h  l>lack  blotches  or  narrow  V»ands  near 
S  of  the  feathers;  tail  as  in  intcrprvH,  but  usually  less  bruadly  ban<lcd  and 
irply  defined;  legs  and  feet,  deep  orange  red  strongly  and  broadly  crossed  at 
tts  with  blackish;  bill,  black. 

uU  9  ,  hrteiUmj  jdnmafji\ — Himilar  to  the  male  in  pattern,  but  hirger  and  more 
din  C3olor,  grayer  witb  white  of  heiwl  and  neck  obscured  with  dufiky;  ehestiiut 
tie  obscured  with  dark  streaking;  cbestunt  all  over  much  less  rich  than  in 
pileiini  less  strongly  black,  with  wider  rnfons  edgings ;  median  wing  c<»veiiis, 
grayish  and  inUe  cbi^stiint  with  dark  sometimes  black  center  streaks;  nmch 
and  less  black  than  in  9  iHtrrprt's;  tail  band  as  in  6  biit*hiller;  long  tertials 
ilaiii  colored,  less  positively  chestnut  tipped  and  margined;   feet  and  tiirsi  as 

^bi«r«?  <^  ,  firiit  piumntje, — -Siiuihu"  t^j  same  age  of  inter pret<,  but  with  the  pileuin 
Biid  upiier  neck  drab  gray  obscurely  and  s]>aringly  dark  streaked  and  paler 
Bead  and  at  base  of  mandibles.  Margins  itf  dorsal  featlieri ng  luoie  whitish. 
f  face  much  whiter,  Thrfiat  patch  larger  and  much  less  sharjdy  bordered  with 
iky  of  breast  aud  spotting  of  face.  Wing  coverts  with  much  less  bhuik,  being 
ly  of  varying  shades  of  drab  gray  and  rusty,  with  blackish  streaky  centers.  Bill 
lack,  legs  orange  with  dusky  Joints. 
mature  9  ,  Jirttt  plumafje,-Slmiliir  to  6  ,  but  larger  and  paler. 
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Immature  6  ,  icinter  plunmge. — Patteru  as  in  summer  adult,  bat  very  madik0 
definitely  marked,  especially  on  head  and  neck.  White  of  face  and  throat  mxB 
extensive  even  than  in  first  immature  plumage.  Dark  breast  feathers  broadly  tippol 
with  white.  Dark  dorsal  feathers  margined  with  dusky  buff  and  broadly  and  imgft- 
liirly  shaded  at  tips  with  white  or  whitish.  Pileum  dark  drab  gray,  each  feather Vitli 
a  pronounced  blackish  center.  Feet  and  bill  as  before.  4149,  W.  P.  GoUectoEi 
Smiths  Island,  Virginia,  September  2,  1895.  Wearing  results  in  a  darkeniug  of  Un 
back  and  across  the  breast,  though  never  to  the  same  extent  as  in  interpret.  Thu 
immature  morinelUi  are  readily  distinguishable  by  smaller  size,  paler  colors,  larpr 
throat  patch  less  definitely  margined,  and  whiter  face,  and  jialer  pileam.  The  blacl^ 
of  the  wings  is  much  less  extensive  and  the  margins  of  the  dark  feathers  of  the  back 
arc  much  less  bufi'y  and  rufous,  being  almost  whitish.  In  the  winter  plamafie 
morinella  is  very  similar  to  inierpres  of  similar  age,  but  the  black  of  the  back  aad 
breast  is  much  less  intense,  and  the  throat  patch  is  much  less  sharply  defibed.  Tho 
general  hue  of  interpren  is  always  darker.  Specimens  in  undoubted  winter  nou-breed- 
iiig  plumage  are  so  few,  and  these  so  badly  made  up  and  so  old,  that  it  is  difficult  to 
determine  the  extent  of  change  that  has  taken  place.  Usually  the  specimens  are 
uusexed  or  wrongly  sexed.  The  winter  dress  is  undoubtedly  worn  for  hat  a  brief 
period.  The  change  to  the  breeding  dress  is  by  a  molt,  and  not  by  a  <<  change  in  the 
pattern  of  the  feather,"  as  stated  by  Dr.  Sharpe,  (Cat.  B.  Br.  Mus.,  Vol.  XXIV, «). 
In  a  molting  si>ecimen  collected  on  Marguerite  Island,  Venezuela,  by  Lieatenant 
Robinson  (No.  151G34)  there  are  in  the  wings  feathers  of  three  plumages,  those  of  the 
new  winter,  a  few  of  the  chestnut  summer,  and  a  number  of  the  previous  winter^ 
these  last  being  mostly  present  in  the  tertials. 

The  common  turustone  of  eastern  North  America,  as  shown  above,  is  quite  a 
different  bird  to  its  ralcarctie  relative.  It  is  smaller  and  more  highly  colored,  and 
lacks  the  extensive  black  areas  of  interprvs,  besides  lacking  the  chestnut  and  biad 
mottling  of  that  bird  on  the  median  wing  coverts.  The  scapular  and  tertiary  pluei 
are  usually  without  the  black,  and  are  much  more  highly  and  more  extensively  cheat- 
nut.  My  series  of  313,  fresh  male,  Smiths  and  Cobbs  islands,  Virginia,  specimens,  all 
in  complete  breediug  dress,  together  with  some  dozen  other  males  taken  at  varioiB 
places  in  the  eastern  United  States  and  in  Mexico,  show  little  variation,  and  all  agree 
closely  with  that  described  above,  though  several  are  much  moi*e  highly  colored.  The 
feuuiles  of  morinella  never  appear  to  reach  the  extreme  blackness  observable  in  interpra 
from  the  Pacific-.  Two  males,  collected  by  myself,  one  at  Miugan,  Labrador,  audthe 
other  on  Smiths  Island,  Virginia,  in  August  and  September,  show  the  extent  of  sum- 
mer wearing,  and  are  thus  conii)arable  with  specimens  of  Interpret  collected  ou  the 
Tribilols  by  Mr.  Elliott  and  myself  at  about  the  same  dates.  One  specimeu  only  of 
//i^rj)/7's  collected  by  Mr.  Elliott  approaches  my  autumn //tor /w6'//a  in  the  amount  of 
faded  chestnut  on  the  center  median  coverts,  but  the  extensive  blackne-ss  and  larger 
size  puts  to  rest  any  doubts  as  to  its  proper  place.  One  specimen  of  iworinf//rt,Na 
154384,  S  ,  Smiths  Island,  Dr.  E.  M.  Hasbrouck,  has  the  chestnut  of  the  interscapular 
much  decreased  in  area  and  the  black  correspondingly  increased,  but  the  other  color- 
ation and  its  size  prevent  any  doubt  as  to  its  place.  These  are  the  only  specimens 
that  I  have  seen  showing  much  variation.  Wearing  of  the  feathers  of ///ortiie/i<i,  botk 
males  and  females,  tends  to  a  graying  of  the  plumage  as  viewed  from  above;  in 
intcrprcs  it  itensities  the  blackness,  so  that  autumnal  birds  are  much  blacker  l\iaii 
spring   and   summer  specimens.      None  of   these  Virginia   male   sx>eciiuens  are  in 
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5solut«ly  full  breediiii^  pluuiiigts  tboiij;li  iii^arly  so.  A  few  \vell-w*irri  featbt^r^  of  the 
mtwlii"^' wiutiT  pliima^^e  arc  still  to  Ixi  fun  nil  iiiyoiii;;  the  leathers  of  the  wiug  coverts 
tid  amoug  the  tertials  ami  long  si-apular  plutijes.  In  gome  caae;^  eai;h  alternate 
jiltlierof  the  tertiala  is  an  uaculored  worn  and  a  new  highly  eolored  one  reapeetively, 
rhile  soaietnneii  either  predoniinateH,  In  rart  few  individuals  uf  eitber  moriuiilkf  or 
nierprt'ii  ever  attain  a  eumplete  breeding  (ijsychologifal)  iduniage,  though  in  the 
letter  the  change  seems  to  be  the  more  eomplete,  especially  in  -Japanese  si)eciiiiens. 

In  uiUrprts  the  contrast  of  dark  eoh>r  and  chestnut  on  tlie  scapulars  and  tertiak  is 
Jeurfj  always  shariJ^  in  morinf.ih  it  is  nearly  always  blended.  The  lirst  is  mostly 
dack,  the  latter  mostly  elove  brown.  Fully  one-half  of  the  specimens  of  mortneifa 
iiowari  absence  of  black  at  the  Jiincti4in  of  the  black  eye  and  bill  stripes;  in  some, 
ix^epta  HttU*  bhick  at  the  base  of  the  bill,  the  forehead  is  eiitnely  white;  in  others 
lartly  white  feathers  obscnre  the  black  at  their  bases,  so  that  few  specimens  show 
le decided  black  lines  common  in  iHterprt\s.  The  feet  and  legs  of  moriHrllu  laek  the 
icb,  deep,  orange  red  or  verndlion  color  of  intcrpn's.  They  are  orange  reii  in  color, 
lUtjjHlein  contrast  to  the  deeper  and  highly  tiolored  iHttrpres, 

The  female  fi*«?*m«^?(rt  from  8nnbhs  Island,  Virginia,  as  contrasted  with  the  males 

m  the  same  place,  collected  in  the  same  montli>  show  an  interesting  condition. 

rhcieas  in  the  males  nearly  the  whole  of  the  body  plnrnage  is  new  and  unworn,  thnij 

idicatiug  a  re-eeot  molt;  in  the  females  the  reverse  is  generally  true.     On  these  the 

lew  feathers  are  conlined  to  the  niuler  parts  and  to  but  a  slight  extent  on  the  npper 

iFts,    The  strengthening  of  the  contrast  of  the  black  and  wlute  on  the  sides  of  the 

id  and  iRH;k  seems  to  be  dne  almost  entirely  to  wearing^  but  it  seems  probable  at 

fistthat  the  %vhite  of  the  underbody,  on  account  of  the  sHghtly  unworn  coudition, 

ay  l>e  dne  to  a  ret!ent  molt,     tScattcred  about  the  back  and  in  the  tertials  on  some 

^Mjciiiicns  are  unworn  feathers,  in  ones  and  twos,   which  are  somewhat  chestnut 

»h)re*l  and  are  usually  tif^ped  with  a  little  white.     Surrounding  them  are  grayer 

bther8  utost  decidedly  worn  at  the  tii>s  and  sides.     This  contrast  of  wearing  and 

ttbr  is  so  positive,  that  one  can  not  do  otherwise  than  believe  lliat  the  abundant  worn 

iealliers  are  really  the  wintering  plumage,  while  the  unworn  and  much  fewei-  are  an 

Iflbrt  toward  a  summer  breeding  plumage.    There  is  no  regularity  whatever  as  to  the 

pojiitioa  of  these  new  feathers.     No  two  specimetis   are  alike  and  hardly  a  doj:en 

^tjt'ur  on  some ;  on  others,  fewer.   Another  explanation  of  the  presence  of  these  unworn 

Others  may  be  mentioned.    The  autumnal  molt  of  the  adult  turnstones  takes  place 

■tethey  have  reached  their  winter  habitat.    It  is  ]iossible  that  the  feathers  mentioned 

■minay  be  the  hist  grown,  possibly  apja^aring  Just  before  the  lard  leaves  for  its 

wirney  northwanl.     A  specimen  taken  on  Smiths  Island,  August  24,  1895,  No.  4(>7l', 

"^^  P.  collection,  is  an  adult  fenmle  in  a  very  much  worn  eomlition  with  in>  new 

feitlicriug;  but  among  the  tertials  of  the  right  wmg  there  are  two  sets  of  feathers, 

llje  plain  feathers  of  the  previous  winter's  i»lunmge  and  others  darker  and  di^eply 

luk-ntcd  with  the  originally  chestnut  colored  i)arts  similar  to  the  same  feathers  of  the 

Sale.    Thus  a  comparison  of  these  liirds  leads  inevitably  to  the  conclusion  that  the 

mount  of  spring   iilumage  change  is  dirterent  in   the  sexes;    nearly  complete  in 

e  maJeJ^,  bat  slight   and  varying  in  the  females,  tliough   rarely  nearly  complete. 

ms  the  cliange  is  not  a  physiological  or  a  necessary  one,  but  is  traceable  to  the 

iperabundant  sexual  energy  of  the  males  and  perhaps  also  of  the  older  females.    No 

Utting  feathers  are  to  be  found  on  any  of  these  sjiecimens,  so  that  the  case  is  a 
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ainiilar  oiic^  hi  tliiit  ctm8ider*5(l  iiii(li;r  LfwfM^,'  lliit  as  these  birds  hav©  le»A  of  ii 
ocean  jcmrriey  and  of  eourse  biive  tmiiieut  stoppages,  greater  prugress  Ua«  betoi  made 
ill  the  eliaiiges  of  the  phiiiiage  of  the  males,  the  less  inaHterful  spirit  of  the  femaloi 
tending  Uv  prevent  the  evohition  of  their  jiliimage.  Among  the  Limicotat  we  fiiul 
uiunemns  gradatBoiis  ot  plumage  ehange  from  the  species  which  inakes  ait  alBMUt 
complete  ^ipring  molt  to  others  where  the  change  is  slight  and  eontiaed  Ui  a  few  I'diored 
feathers.  Evidently  such  changes  are  purely  irsyehological,  but  moilified  by  iDauy 
causes,  chief  among  which  is  tiie  distauce  t<j  whieh  the  winter  liabitat  extends  aud  ibe 
retardation  or  preventioii  (jf  change  caused  by  the  return  journey* 

Several  immature  birds  that  I  collected  on  Smiths  Island,  Virgiiiia,  in  Sejitemljer, 
1897,  wore  just  beginuiug  to  molt  from  the  woru  lirst  plumage  into  the  winter  drwi 
No  adults  were  to  be  seen,  and  it  would  seem  probable  that  all  wintering  birds  in  tbe 
Uiiite*l  States  are  immature  birds.  The  material  from  the  west  coast  of  South  Amem 
that  1  have  examined  consists  of  live  sj^ecimens,  two  from  the  Galapagos  Islands,  twii 
from  Chile,  and  one  fn^m  Peru.  Tbey  are  in  dillering  degrees  of  change  and  jilamage, 
though  mostly  in  winter  dress.  The  Galapagos  birds  are  referable  to  ♦w^«yr«.  tk 
coast  birds  to  morincUu, 

The  name  Trlnfja  morindht  of  Linnaeus  is  based  primarily  on  Mark  Cai 
[date  72.     The  specimen  tigured  is  most  evidently  an  adult  female,- and,  as  <! - 
remarks,  was  taken  alive  on  board  his  ship  while  oil*  the  coast  of  Florida.   The 
picture  is  <lefective  in  tine  detail  drawing  of  the  feathering,  but  as  a  whole  it  ^>   ^ 
well  done,  !i  credit  t<»  the  time  and  artist.     In  his  letterpress  Catesby  tells  us: 

All  tlio  Uiiperpwt  at  tli«  Body  is  brown,  with  a  Mixlure  of  White  and  Uluck.    TV  Qiill" 

FeatherH  «if  tlio  Wiugs  itru  diirk  1»rowri;  tlio  Nuck  iiiul  Hre:i«t  black;  the  Loj;*  and  Fi*ct  light  ml.  U 
a  Vayii|;i'  to  America,  Jntto  1722,  in  HI  Dfg.  N.  Lni,  and  4(1  Li.'agueii  from  the  Coant  of  Fforida,  ib^Binl 
from  wbicli  tliis  was  li^urM  (low  tin  noard  u«  iiud  Wii8  takt-'ti.  It  wa*j  very  activt*  iu  turuhignf 
8toii6i»i  which  we  put  intu  it^  Ca^c\  but  uut  fiudinj^^  imiliT  thmu  the  itjsiial  Food^  it  died. 

In  the  tigure  the  wing  m  5  mcbe%  the  bill  0*110,  but  the  tarwuH  is  1,37 — ttWikotlj 
[guesswork.  MilUei^'s  nsime  of  hnthonhu  ten  yeara  later  was  bji«ed  on  Ivl 
**The  Turn-Stone  from  Hudfson's  Bay/'  which  was  u  Bpeeirnen  collected  by  Mr.  I 
Edward's  elaborate  description,  and  hi.s  ^^enerally  excellent  plate,  evidently  liU  our 
male  bird  very  well.  lie  says  tirst:  **Thi8  bird  m  here  itgured  of  its  natural  biguesO 
(Wing,  in  lltriire,  5,40;  bill,  ilT2;  tarsus,  1,05.)  At  the  close  of  his  remarks  heiwys: 
**The  Turo-Stone  is  also  found  on  the  western  coiists  of  Kogland,  •  •  •  but  a« 
Willoiighby's  and  Catesby\s  differ  from  each  other,  and  mine  widely  from  tbeni  bolt 
J  believe  them  to  be  distinct  species.  The  above  described  at  least  from  its  ^Tvai 
ditferenee  I  must  pnnionnec  a  noiide8crii»t.  It  agrees  very  ue^irly  iu  size,  tihajJi  <rf 
body,  and  parts  with  the  Turn-8toue  fonnd  with  us  fviz,  in  England  j,  but  difters  very 
greatly  in  color.'^  In  his  plate  he  tigiircs  and  in  his  description  he  lells  um  of  tbc 
black  collar.  I  have  only  found  tme  specimen  (Xo»  572,  E.J.  Brown  eolle<"tion,  Stuilh** 
Island),  which  has  a  fnll  bhick  collar;  bnt  several  others  approach  it. 

It  may  be  held  by  some  thut  the  ditlerences  between  interprcM  and  morinrllnxn 
but  subspoeiliCj  but  I  can  uot  agree  with  that,  for  the  dift'ereucc  iu  their  line*  ol 


*  Lati;  Miujmer  adult  liirdti  tsikeii  in  thu  UniLrrl  St^it^^n  nhnw  no  molting,  bnt  a  Kpeeiiuetif  K«. ISISS^ 
Mar>;arit4t  Island,  i>ir  Voue/uela,  July  7,  ISl^^  Litnil.  Wirt  l^»hiiiMiju,  in  an  adult  f^maji),  l4ioii(li  mA 
SDXiid,  rhaugiii^  to  tljo  winter  pluuiagis  Ah  others  wijrn  Hm^n  it  ts  probably  a  uoubreediAg  bthl  tlal 
failed  to  reaclj  ha  an^tic  home. 

-Not  a  youxLg,  at»  uaually  conaiderud  by  aiUhorti. 
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'  Woi%  vtii)|ii  «iifl  iall%  •iimmor  or  Itil  btrdi. 

Order  liAPTOEES,    Birds  of  Prey. 

Three  hswk^  siiid  two  owls  are  koowB  ^m  ttie  islands,  but  several  others  pomhlj 
OOQVLT.  Tlie  limited  area  daubtleea  prevents  uudne  increase  in  indiyidualsof  mpt^dil 
apecieSj  though  the  grefit  abuudaii(!6  of  other  birdie  diirhiij^  the  sa tamer,  at  least,  voold 
naturally  lead  ns  to  expect  the  reverse.  Hawks  and  owls  are  rarely  seen^  but  ott^er 
an  St.  George  than  on  St,  Paal,  becauBe  of  the  presence  there  of  unmerotis  lt^mmlD£& 

Family  FALCONIDAE.    Falcons,  Hawks,  Eagles,  etc,  ^ 

55-  Haliaeetua  leuoocephalus  alaBOeiislB  TowiiBencL     Cliff  Eagle,  j 

Malm^vim  UncGctphuluVf  8bauvKj  Cat.  li.  Mr.  Mas,  1,  1874,  'S&i. — Cousn,  Kej,  1890,  565^-l» ^ ' 
U.  Cb.  List,  1895,  130.— Rujgway,  Man.  Ifm,  243  (aII  part). 

I  took  with  me  to  St.  PanI  a  speenuen  that  I  had  shot  at  Uiialajika,  atitl  itiM 
immediately  recognized  by  many  of  the  iiativeH  as  being  oceasicitially  seeu  alioiiEttf 
islands.    Usually  ubuudant  on  the  cliHa  about  Unalaska,  especially  in  severe  weatfaA 

56.  Faico  ruBtiQoluft  gyrfalco  (LinnO*    Oyrfalooii, 

Fiil<^  Ma^^,  Coufis,  iu  Em«tt*fl  Rpt.  iC  Alaska,  1S73;  RepHni^  18^,  179;  K«y,  1^,  633.- 

EixiDTT,  Man.  Senl  Itl«,  1883,  128, 
iJimrQfatco  ij^rfalcQj  Buarvk,  Cat,  B,  Br,  Mtia,  I,  1874^  416  (part), 
BwFofalco  g^rfiUm  sm^tr^  Bkan,  I^c.  ILS.N.M,,  1^2,  IBL 

Fdico  Trntimlm  gttr/alcOf  Nkl^in,  Bds.  Alnaka,  1SS7,  146*— A.  O.  U.  Ch«  Luit^  1896, 13T.— HM* 
WAY,  Man,  ld^,24^, 

Mr.  Elliott  collected  a  s^^eeimeu,  the  on]y  one  he  saw.  Dr.  T,  H.  Bean  ceSleetil 
one  that  waK  trying  to  alight  on  the  vessel  while  6C>  miles  east*soutbeaat  of  St.  Georfe. 
No.  04296^  iin.  o*,  Mardi,  1873,  St  Paul,  H.  W.  K.  No.  81398,  9  ,  Sept^^mher  24,  \m, 
oft  St.  George,  T.  H.  B.  (Length,  21.00;  extent,  44.00;  wing,  14.00;  tail,  9.00; 
2.37,  Dr.  T.  H.  B.). 
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loo  pere^rinus  anatiim  (Bonap. ).     Duck  Hawk. 
Pal€o  twnmnnis,  SiiAKPE,  Cat.  B,  Br.  Mu8.  I^  1874,  376  (part). 
t\aleo]  perefjrinHS,  COUKS,  Key,  18^0,  534. 
Faho  ptrtftjrinui*  anatum,  A.  O.  U,  Cli.  List,  1895,  138. — Kihgway,  Man,  1896^  347* 


lAu  early  spring  and  late  fall  migrant,  but  Home  may  wirjter.     '^IJsuaHy  Been  as  a 

B  «li>t  rircliiig  high  tip  in  the  air,  and  are  sometimes  sliot  by  the  native.^  us  they 

in  over  the  blufts  iu  biul  weather."    [NaliTvif,)    I  dn^^  the  remains  of  one  from  a 

dune;  it  had  been  killed  the  previous  December.    A  large  hawk  seen  on  Bt. 

ge  daring  the  summer  of  1890  may  have  been  of  thia  sjieeies. 

Family  BUBONIDAE.     Horned  Owls,  etc, 

do  accipitrinua  (Pall.).     Short-eare<i  t>\vL 
Ahw  aci'ipitrinnti,  SiiARfK,  Cat  B,  Ui\  Mn».  11,  1875,  334.— Con ES,  Ki\V|  1890,  r#07.— A.  0*  11,  Ch, 
Liat,  1895,  142.— Ridgway,  Man.  1886,  258. 

One  wjis  seen  by  Mr,  Elliott  and  myself  on  the  north  side  of  the  vilhige  hill  on 

Paul  Jnne  17,  181K).    The  siune  or  another  hml  been  seen  by  Mr.  KUiott  nt»  the 

d  ill  May,    Thi.s  bird  often  visiti'd  the  same  platre  dnring  the  night  or  early  in  the 

ing  to  feed  upon  the  least  ankle ta  whieh  wero  breeding  in  the  vicinity.     I  often 

id  on  the  moss  a  round  patch  of  leathers,  which  showed  the  late  of  a  Vhoovhkie, 

w  are  seen  every  winter  by  the  natives,  but  they  all  agree  that  hawks  and  owls 

tnnre  abnndant  on  St.  George,  owing  to  the  presence  of  iinmerons  lemmings,  whirh 

\  entirely  ai*seiit  fnmi  8t  Paul.     An  owl,  No.  0iS348,  $  ,  is  reconled  on  the  Museum 

llogue  a«  having  been  taken  by  G.  R.  Adams  February  lii,  1874.     1  have  been 

ibie  to  tind  it. 

Hyctea  nyctea  (Liiiii.),     Hnowy  OwL 

y^cUa  Bmndiata,  Shaiu^e,  Cat.  B.  Br.  Mim.  11,  1875,  125.— Colteh,  Key,  1890,  510. 
NjfiUa  nyctta,  AA*.  IT.  Ch.  LiHt,  18.%,  14^.— RimswAY,  Man.  1«9»>,  2f>l, 

Usually  sei'u  in  winter,  but  occasionally  in  summer.  One  was  killeil  on  St.  George 
iielO^  1894),  which  had  been  seen  repeatedly  since  and  during  the  previous  winter. 
tilled  one  <oi  St.  Paul  on  June  13,  1890.     One  of  the  Treasury  agents  shot  seven 

11  g  the  winter  nf  18i^i-8o.  Mr.  F.  A,  Lncas  siiw  three  during  the  summer  of  189tJ. 
13,  181K>,  St.  Paul,  ad.  S  .  Length,  2400;  extent,  58.00;  wing,  Ki.25.  Stomach 
itents:  full  of  the  flesh  and  leathers  of  the  least  anklet. — ( \\\  1\  and  I)r,  A.  ii.  F,} 

Order  0000 YGES,    Cuckoos,  etc* 

Family  CUCUL-IDAE.    Cuckoos,  Anis,  etc- 

CacQlua  canonia  telepbonus  (Heinr^).     8ibBrmn  Cuckpo. 

Cuculuti  taiiorua^  8oklly,  Cat.  11  Br.  Miis,  XIX,  18111,  245  (part). 
C%€ttluH  ctiH&i'HM  tflrphonus,  Palm  BR,  Ank,  WM^  325.— UllKlWAY,  M*ii,  1896,  596. — Bknuirk, 
Life  HiHt,  U,  1890,32.— A.  O.U.Ch.  List,  1895,  155, 

Above,  plain  bluish-gray,  darker  across  back  and  on  wing  coverts,  paler  on  fore- 
d;  chin,  throat,  an*l  chest  light  ash-gray,  darkeniug  on  sides  of  liead  and  neck; 
er  parts,  bufty-white  with  narrow  blackisli  bars;  tail,  dark  bluislt-gray,  blaekening 
ard  tip,  eiieh  retrix  white  tipped  and  white  spotUul  at  intervals  along  shafts, 
lev  on  central  and  larger  on  external  ones,  the  basal  spotting  forming  bars;  inner 
B  of  reetriccs,  saw  edged  with  white;  wings,  brownish;  primaries,  white  spotted 
ijiner  edges;  lateral  and  basal  edges  of  longest  upi)er  tail  coverts  narrowly 
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edged  Wfih  wUtoiHtt  a  kHif  wUto  diaik  •tNttk}  kiiger  m 
btfied  with  blaekidu    BmiMiffiiyblaek;  liMeof  iipper  jeU^^ 
bluish  in  oeiiter}  bMe,  jreUowUh;  angle  of  montliy  orange-yeOoir}  cgfertiftl 
leoHm-yellow;  iiiiide<tf  noofhi  bright  orenge-redy  U^ter  tawsid  tfpof  WB;  M^j 
yeUowiffh.    Lengthi  U  indies;  extent,  1&85;  wing,  &70}  tidly  <k8B;  enlflMi  ( 
tarsosyO^S.   Onter  primery,  &ao  lees  than  the  tUid,  the  longest^   Qntsrietaix,! 
kee than th^hmgert..Iri%dnn yellow.    Ko.US884,ad.«,UAirjt9jrn|y4»UM^I 
Panl  Island,  Bering  Sett»  W.  Palmer. 

While  becalmed  in  a  Ibg  <m  Jnne  IS^  1800^  between  Walms  and  Bt  Fanl  i 
a  Uid  with  a  long  tail  and  broad  wings,  short  head  and  aeek,  efnded  oteris  Ar| 
shcMTt  time  and  then  flew  northward.    On  Jane  80,  at  Kortbeaat  Pdnti  i 
HiU,  I  saw  what  I  then  thought  was  a  hawk,  whieh  was  perehed  on  the  i 
wood,  and  whieh  now  and  then  flew  np  and  ei^tued  fUea.   The  next  i 
it  again,  and  with  a  glass  deteimined  it  to  be  a  eodkoo  with  bam  on  thehmit|i 
time  an  Asiatie  speoies»    As  the  nse  of  my  gun  at  this  point  was  taboed,bi 
was  looked  np  beoanse  a  report  might  possibly  aflhet  the  next  aMmin^  kffltf  i 
I  was  nnaUe  to  seeore  it,  and  oonseqnently  retained  to  the  vHlafle  leatfaig^ri 
behind.    On  July  4, 1  tramped  the  weaiy  stretch  of  13  affle*  to  Ika  Boint^  ttiil 
with  my  little  J2  cane  gnn,  and  after  a  eonsiderahie 
sand  donee  seonred  the  bird  by  a  Incky  shot    It  had  i 
bythenatiTes  stationed  there,  and  was  probably  the  same  bird  liwtlaawoaJ 
IS,  and  is  the  wfy  <me  of  its  kind  known  from  ISTorth  AnMdca. 
literally  packed  with  large  bottle  flies.    «<ThiseQduM»  contained  aoee  than  IMf 
flies.    Many  of  these  insects  were  fkiU  <tf  dark-brown  egga.''— (&  JR.  J.) 

Order  PA88BBB&    FteehingBbda. 

Of  this  vast  order  d  Urda  it  wonld  appear  (hat  bnt  nine  q^eelea  are  1 
the  islands.    ThpBe  belong  to  >Aye  fkMniUes.    Of  these,  torn  are  i 
dents ;  the  others  are  only  casual  or  aecidentaL    The  fonr  residents  thrive  < 
well  in  summer,  but  their  powers  of  endurance  (in  the  cases  of  three,  the  ot 
migratory  usually)  are  sorely  tested  in  the  long,  dark,  and  stormy  times  of } 
Indeed,  if  it  were  not  for  the  shelter  afforded  by  the  exceedingly  rugged  rocky  crBnMl| 
in  the  cliffs  and  on  the  surface  of  much  of  the  islands,  and  their  adaptability  as  tadE^j 
ing  places  for  abuudant  insect  life,  it  is  doubtful  if  even  these  species  could  hold  Mrl 
own  on  these  exposed  and  storm-swept  shores.    In  fact,  their  ranks  are  often  ^reiilf  J 
thinned  in  severe  winters.    Other  casual  species  may  be  expected  and  will  andoatt*] 
edly  be  found  in  time. 

Family  TURDIDAE.    Thrushes,  Stonechats,  etc. 

61.  Memla  migratoria  (Linn.)-    American  Robin.    "Bap^-loof" 

Turdus  migraUnius,  CouES,  in  Elliott's  Rpt.  AflT.  Alaska,  1873;  Beprimt,  1875,  173;  Re7,1i(^| 

2U.— Sharpk,  Cat.  B.  Br.  Mus.  V,  1885,  220.— Eluott,  Hon.  Seal  Ids.  1882, 127. 
MeruU  miffrataria,  A.  O.  U.  Ch.  List,  1895,  320.-r-RiDOWAY,  Man.  1896,  577.  » 

The  history  of  this  bird  on  the  islands  is  as  follows:  ^<I  was  most  agndHrl 
surprised,  one  cool  morning  early  in  October  [1872J,  while  walking  upon  theyiDigll 
hill,  St.  Paul  Island,  to  see  a  robin,  a  red-breasted  robin,  silent  and  gloomy,  hopttafl 
and  fluttering  before  me.  It  had  evidently  been  brought  to  the  island  by  the  gpk^ 
which  blew  two  days  previously,  and  was  even  now  casting  about  for  a  good  chsMI 
to  leave.    In  order  that  I  might  observe  the  length  of  time  this  old  friend  olwm 


other  bflhll 
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mid  stay  with  us  T  did  not  nhcmt  Iiim,  but  stmllod  out  to  fciie  loculity  every  moruing 
n\  eveniiijL^  until  tlie  end  of  the  third  duy,  when  I  iniasod  him.  The  natives  reeog- 
BSfid  it  as  a  obauce  visitor,  though  seen  almost  every  year  in  this  mauiier.'' — {I^llioiL) 

Family  MOTACILLIDAE.    Wagtails. 

I.  Ajithus  penBilvantcus  (Lalh»).     American  Pipit. 

Aitihm  pcisylranunttt,  Rhahi-k,  Cat  B,  Br.  Mas.  X,  1885,  596. 
Anthu4  ludQvidanmt  CouKs,  K«y,  ISm,  2m. 

Anthu$  pendhanicuM,  A.  0.  U.  Ob.  List,  1895,  289.— Ridgway,  Mftti.  1896,  536.— Nklsok,  Bdu. 
Alaska,  1887,  208. 

A  specimen  of  this  npecies  is  in  the  eoUeetioti  of  the  National  Museum,  whieh  was 
ikert  on  St.  George  by  Dr.  W.  II.  Dalh    They  probably  occur  in  small  numbers  every 
Ko.  54407^  S  ,  August  15,  18<58,  St  (Jeorge,  W.  n.  D. 

Family   TROGLODYTIDAE.     Wrens,  etc. 

lEorthura  alascenaia  BaircU     Aleutian  Wren.     ^'/.imnHTsAln"^=Cliow  nf  tolmcoo. 

Trmjlodifhs  alau^^mi,  Dau,  iuuI  Bann.     Traus.  Cliic.  Av.  Sci.  1869^  280,  PL  XXX,  \\g.  3,— BairD 

t.Ls315,  PL  XXX,  fig.  3.— NELa4JN,  Bds.  Alaaka.,  1887,  210.— A.  O.  U,  Oh.  List,  1895,  30L— 

RiTM^WAY,  Man.  1896,5&.'>. 
Troghdifien  h^rmaiiM  var,  alasctniiU,  Dall,  I'roi%  CaL  At?,  8c L  1874,  273, 
Trnglotiytm  par  ml  m  var.  afa«wn#M,  Allex»  Bull.  N,  O,  C.  II,  1H77,  82. 
Anorthnra  troglod^iej*  var.  afff«cefj*w,  CuUKS,  in   Elliott'H  Rpt.  Aft*.  AlaBka,  1873;  Fteprmi,  1875, 

173  J  Key,  18!H\27B.— Elliott,  Mod.  Sisil  Ids.  1882. 127. 
Anorthura  alasvemiiM,  Nklson,  Cruise,  Cartriw,  1883,  61,— SUARPR,  Cat.  B.  Br.  Miift.  VI,  1885,273. 

[     The  following  extracts  are  the  beginnings  of  the  liistory  4tf  tliis  bird:  *'A  single 

leeimeu  of  a  very  eommon  bird  was  obtained  at  SL  Georges  Island,  Bering  Sea.    A 

imber  were  shot  but  were  lost  in  tlie  luxuriant  growth  of  gniss  and  weeds.     It  is 

[flnd  all  the  year  round  ou  the  island;  breeds  iu  May,  luiilding  ii  nest  of  moss  in  the 

tvwes  of  the  rocks,  and,  aeL*ording  to  the  Aleuts,  lays  six  eggs.'*— (/>aii.)     **This  wee 

rdis  not  mignitory,  but  remaius  permuuently  upon  St.  George;  its  nest  is  built  in 

lall,  deep  holes  and  crevices  of  the  clifts,     I  have  not  myself  seen  it,  but  the  uMtives 

ty  that  it  lays  from  eight  to  t-en  eggs  in  a  ne-st  made  of  dry  grai^  and  feathers,  roofed 

rer,  with  an  entrance  at  the  side  to  the  nest  chamber,  being  thus  elaborately  con- 

SniL'tcd.    The  male  is  exceedingly  gay  during  the  period  of  nmtiiig  and  iiiciibatiou, 

fiBg  incAtssantly  from  plant  to  plant  or  from  rocik  to  rock,  aiul  singing  a  rather  loud 

ng  for  a  small  bird.    •     ♦    »     Altliough  SL  Paul  Island  is  but  27  miles  to  the 

Drtbwest,  as  the  crow  iiies,  from  SL  George,  not  a  single  specimen  of  this  little  wren 

bwljeeu  seen  tiiere.'* — {EHiofL)    The  specimen  taken  by  Dr.  Dall  was  nnide  the  tyije 

If  anew  species  by  Professor  Baird,  and  has  since  been  ascertained  to  inhabit  most 

■f  the  Aleutian  Islands.     It  is  fairly  common  on  St.  George,  but,  strange  t-o  say,  no 

fbiebaa  ever  seen  it  on  St.  PauL     I  saw  five  or  six  on  May  L*8,  near  the  village  of  St. 

Qeorge,  and  secured  several  at  the  same  place  on  August  11.     Dr.  J.  A,  Allen  haft 

ril*ed  the  nest  and  eggs.     (BuIL  NuttOrnith.  Club,  VoL  II,  1887,  p.  82.)    They 

oolJected  by  a  native  and  forwarded  by  Mr.  W.J.  Mel  nty  re,     De  says:  "The 

st  is  quite  large  and  very  compactly  built,  being  composed  externally  of  tino  moss 

light  green  color  interwoven  with  fine  roots  and  line*!  lieavily  with  hair  and 

lersi.     Conspicuous  among  the  latter  are  the  rosy-tipi>ed  feathers  of  the  fieucmticte 

rinucka.    The  hairs  are  rather  coarse  aiul  white,  3  to  4  or  5  inches  in  length,  and 

to  be  hairs  of  the  Polar  bear,''    But  two  eggs  out  of  a  set  of  twelve  were 
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saved.    The  birda  livti  on ti rely  about  l\m  bliiftk  and  even  seek  their  food  un(kr| 
huge  bowldem  at  tlie  bases  of  the  cliffs,  where  they  enter  the  erevice8  aud^  reuia 
under  ^orue  minutes,  reappear  some  tetj  or  more  fi^et  away.     Egg-t*:  **DuJI  white i 
a  very  few  minute  dots  of  reddish,  so  few  and  small  as  to  be  easily  (»verlookedy^ 
by  0.51,  iim  by  0,50."— (.Iftew,)     No.  54447,  im.  ^  ,  Tyi»e,  August  17, 180S,St  Ge 
W.  H.  Ball.    Length,  3M}  extent,  a.t>0. 

Family   HIRUNDINIDAE.    Swallows. 

64.  HiniDdo  erytkrofaatra  uualasclikenaiB  (Gmt3lln)«     Alaskau  Swallow. 

mnindti  vnjthroffiiHtra,  Siiaim-k,  Cai,  B.  Br.  Mus.  X,  1KH5,  137  (part), 
Hlinindo]  erifthrofjattra  horreorum,  CuvKB,  Koy,  M^\  322  (part). 
Chelidon  erglhrogmter,  KiiiGWAY,  Mai)>  lH9ti, -161  (part). 
Chelidi/n  ertffhrofjastyn,  A.  O.  U.  Ch.  List,  1895,  258  (part). 

Similar  to  i/.  er^throtjastru^  but  larger,  with  longer  wings  and  tail  and  rebti? 
smaller  bill;  white  areas  of  tail  larger,  with  narrow  white  outer  edging*  to  | 
feathers. 

Walking  along  the  blurts  near  the  village  of  St.  Oeorge  on  May  2s^  U 
Mr.  Ed.  Lavender",  we  saw  a  swallow  skimming  along  tlie  edge  of  the  blutl. 
the  Hies  wliieh  the  wnrm  sun  hud  enticed  from  the  ereviees  of  the  rocks. 
alterwards  it  Hew  Juist  over  my  heiid  while  among  the  houses  of  the  villagt!. 
Noyes  and  Hereford,  who  have  e;ieh  sjient  more  than  ten  years  on  the  islands,  ajwh 
me  that  a  swallow  was  unknown  there,  but  later  in  the  evening  1  had  theo]>[H»rUioi 
of  showing  them  the  bird  on  another  part  of  tlie  blurt'.     It  remained  aUjut  tbifvillafi^ 
for  nearly  two  weeks.     On  June  4,  while  standing  on  Blaek  IMurt's,  St.  Paul,  I  watehj 
a  swallow  eoming  in  t4j  the  land  and  then  tly  nortLward  u|»  the  island, 

1  found  a  nest  at  Unalaska,t>n  August  l.'i,  eontaining  three  large  youufr^a  i 
and  two  females,  and  se4.uired  the  iulults  also.  The  nest  is  id'  mud  htdd  togdkr  j 
grass  rmitlet'S.  It  is  0  inches  wide  and  4  inches  deep;  the  cavity  is  2|  iiicbei 
diameter  and  1=|  inches  deep,  (frass  rootlets  encircle  the  cavity,  whhdi  is  well  I! 
with  gull  aiul  raven  feathers.  It  wii^  built,  in  a  large  cavity,  almost  a  c;ive,  of »! 
ou  a  liillsule,  and  wus  placed  on  the  slightly  sloping  face  of  the  back  jMjrtiou,  about  H 
center.  A  slight  inequality  of  the  roek  face  was  surticient  to  hidd  it  m  \i]mx^  T«/ 
enter  the  cavity  the  birds  hiid  to  tly  to  the  face  of  the  rock  and  then  dip  ihnrDtJirf 
between  the  rock  and  many  tall  plauts,  which  etieetually  hid  the  opening.  1  wi»w 
others. 

Family  FRINGILLIDAE.     Finches,  Sparrows,  etc. 

65.  Ammodraniua  aaiidwichaiiBia  (GmtJ.).     Kimilwit'h  8parr<»w. 

rasacrcnbtv   MindwkhenitU^  SuaKI'K,  C;iI.   B.    Br.   Mua.   Xll,    188H,  674   <part).— 4UiCV>,  i 

18SXI,  302. 
Ammodramua  HundirkhtnsU,  A.  O.  U.  Ch.  fJst,  lJ*«l>5,  224.— Hint; WAY,  BI:*ii.  U^,  4(»^. 

On  June  H,  bsiio,  iu  a  grassy  patch  uear  Lukanin  Heaeh,  on  St,  Paul,  1  »vti 
limes  tlushed  a  sparrow  which  I  identified  as  this  species,  having  seen  and  nAh 
number  several  days  bcffue  at  Unalaska. 

66.  Calcailua  lappouictis  alaacenBifi  Rirlj^way.     Alaskan  Loii^pur.     KareMeh^marii  SnM§itii^ 

rtectraphants  lapponicmy  CovESr  in  Elliott's  Kpt.  Aflf.  Alaska^  1873  j  BeprinI,  1S75,  W.—tiX 

Moil.  Seal  Id».  1S82,  13^, 
C[eHt}-ophanes\  lapponhufi^  CorES^  K©.v,  iKiK),  3i»7 
CahaHiit  lapponhue,  Shaupk,  Cat.  B.  Br.  Mua.  XII,  1888,  679  (piirt).— A,  O.  V,  Ch.  Liiltl 

221  (part).— RiuuWAY,  Man.  1S%,  401  (purt). 
Calcariua  la^pQnicM  ala9ceims  HidgwaVi  Auk^  IdHfB,  320, 
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n  abmuiaiit  bird  on  the  island  in  smoiiier  but  rare  or  absent  in  wiiitei*.  Thin 
bird  is  tUe  \oeali8t  parexcellt^Jiceofthe  J^ribiltd"  t,'roiipj  Bingiiig  al!  tbrougb  the.  Tnoiith 
tf  June  in  the  moat  exquisita  niamierj  rising  high  in  the  air  and  hovering  on  fluttering 
wings  over  its  setting  inate.^— (/s^nio/t.)  And  this  in  certainly  true.  It  conkl  always 
be  found,  and  its  soug  was  a  most  beautiful  variation  on  the  nsually  nioiiotoiioua 
stretches  of  foot  wearying  tuDdra,  The  male  invariably  sjj^mU  his  time  in  the  close 
Ticimty  of  the  setting  female  but  never  lends  his  at^sistanee  to  the  ornithologist  in 
finding  the  ue*sU  lie  either  sits  close  by  on  a  little  eminenee,  watehing  silently,  or 
iiiesoti'to  a  Uttki  tliMtance,  and  wlieii  we  move  follows  ns  for  some  distance, 

No  constant  ili Terences  are  noticeable  in  the  sexes  of  the  young  of  this  s]>eeies  iii 
ihe  uesthng  [plumage,  like  the  snowllake;  variation  in  the  amount  of  spotting  otj  the 
bpeiwit  and  in  the  general  amount  of  paleness  and  darkness  is  noticeable,  but  it  is 
individual.  An  immatui^e  male,  August  15,  that  I  took  at  Unalaska  is  acquiring  the 
new  teleoptiht  plumage,  a  sti-eak  of  half-grown  pah:-chestuut  fe^itliers  having  aj^peared 
dowa  each  side  of  the  neck,  and  under  the  nestling  feathers  of  the  breast  the  tips  of 
tew  feathers  can  be  seen  as  jet  black  as  in  the  adult,  with  rather  broad  edgings 
of  tawny.  Many  new  feathers  can  be  seen  all  over  the  bii/ck  by  lifting  the  feathers  of 
the  nestling  plumage.  An  adult  female,  July  :il),  St.  Paul,  has  many  new  ijinleathers 
of  the  new  i>lumage  just  jutting  out  from  the  skin,  and  easily  felt.  Nests  were  found 
m  fallows:  June  20,  5  eggs;  Jiine  21,  same;  same  date,  3  eggs,  2  young;  July  2,  G 
pang,  well  fciitliered;  July  5,  5  young,  just  from  the  nest.  The  down  is  very  ]mle, 
tuwuy  in  color,  ahnost  white,  and  is  quite  long.  A  bunch  is  shown  in  tig.  r>,  PI.  XL, 
attohed  to  the  nestling  feather,  and  another  somewhat  separated.  At  a  is  shown  a 
siiiJK'le  ramus  with  its  down  attaclu3<i  and  the  slight  swelling  between* 

The  nest  is  placed  on  a  slight  slope,  usually  under  a  tall  i>laut,  but  sometimes  on 
llieopen  tundra  where  a  bunch  of  drie^l  sedge  or  gra^ss  at  its  upper  side  partly  ur 
wliolly  conceals  it.  It  is  sunk  even  with  its  rim.  The  female  will  not  leave  it  until 
altiiost  sti^ppexl  upon,  and  then  tries  her  utmost,  by  feigning  lameless,  to  entice  the 
intruder  away.  This  undoubtedly  works  very  well  with  the  numerous  foxes.  Her 
colors  harmonize  so  well  with  the  surroundings  that  it  is  certainly  dittieult  t/j  detect 
"her  when  on  the  nest  and  only  a  few  feet  away.  The  young  are  to  be  ftnirul  by  the 
end  of  June,  Externally  the  nest  is  composed  of  old  coarse  gniss  and  plant  sterns, 
iurtiile  of  tine  grass  t>ops  compactly  interwoven  and  lint*d  with  a  few  white  and  diirk 
small  feathers.  It  measures  L\  inches  in  diameter,  with  the  opening  2|  by  1  j  inches 
deep.  The  eggs  agree  well  with  those  from  other  places — a  confusion  of  faint  bnjwn* 
igh  blotches  on  a  slightly  paler  base,  with  a  few  spots,  and  irregular,  wavy,  short  lines 
of  dark  brown  generally  about  the  center  of  tlie  eggs.  My  series  varies  from  0.80  by 
O.H:j  to  O.in  by  O.O.'I.  Tlie  small  young  have  tlte  bill  dark,  with  tbe  edges  yelUiwish 
white.  In  some  the  tip  was  yellowish.  Feet  yellow  ocher,  witli  the  upper  sides  dark* 
eat,  stomach  contents,  six  species:  ^' These  birds  were  nestlings,  and,  save  oue  in 
iwbich  there  were  a  few  bita  of  insect  cuticle,  they  contained  nothing  but  pieces  of 
red  and  black  volcanic  lava.'' — {iV.  i>.  J.) 

67,  PaAseriiia  tovimsendi  (Uirlgw.).     Pribilof  Snovvtlake,  ** Snaffttiskie.^^ 

Ptet'trtfphantm  nivalw^  Maij.  and  HaNn,,  Tr.'iiis.  Chie,  A*^  Hci»,  lS4i9»  282  (putt). — Dall,  Proo. 
C»L  Ac,  8i'i.,  1S74,27:I,— CuUES,  iu  KlUidfa  Rpt.  AC  Aliwkii,  1H73;  Reprint  IH75, 176;  Key, 
1890,  356,— Eluott,  Mom.  8i!ftl  PJh.,  1K75,  12a— Nelmjn,  lUla.  Ahi«k;ip  IHS7,  IHO  (pjirt). 

PleetropheniU  iiiro/w,  Townsenh,  Cruise  ('itnvin,  IS87,  10(h— .Sijaupk,  Cat.  li,,  Br.  Mug.  Xll, 
1888,  579  (part). 

Fle^tropheifox  nhaU^  townnevdi  lillHiWAY,  Man.,  1887,  l»t  ed.,  4()r»,— A.  ( >.  II  Vh.  List,  mV5,  220. 

I  have  been  unable  to  Md  any  examplcj^  of  iutergnulatiou  between  this  form  and 
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the  bird  inhal>iling  tlie  mljut^eiit  shores  of  Alaska  proper,     Ite  larger  size,  mncbl 
ami  larger  bUi^iiioro  extensivL^  wliitenese,  ami  more  stroiifjly  colored  larger  egg8,j 
it  a  diMtiucllveiiess  which  should  entitle  it  to  specific  rank.     It  iuhabits  the  Alwati 
I'ribilof,  and  Commander  islands* 

<^Tlie  BTiowbird  is  another  i>eri]ianeut  rosideDt  of  thetse  islands,  but  onei 
unlike  the  Leut'OHfick^  is  rather  shy  ami  retiring,  nesting  high  on  the  rocky,  brol^ 
uplands,  and  only  entering  the  village  during  unusually  severe  or  protracted  i 

It  is  always  in  sight  wherever  one  goes,  either  singing  its  clieery  soug  on  I 
uplands  or  else  Hying  to  the  rocky  shores  at  low  water,  where  it  often  iiieks  up  a  riM 
Ordinarily  it  utters  only  a  ^'chirr-Fj"  but  the  song  of  the  male  is  quite  strikiiiij  injj 
brilliancy,  but  though  louder  than  the  longspur'a  is  hardly  as  sweet.  They  siugi 
early  in  the  morning,  about  3  or  4  a.  m,,  and  I  olYen  heard  thein  while  lying  in  1 
A  pair  1ui4l  a  nest  just  behind  the  house  in  which  I  lived,  and  often  on  awakiii{| 
could  have  sworn  that  I  heard  a  white-eyed  vireo,  so  close  is  the  reaeniblanoe  t 
times  t-o  the  well-known  notes  of  that  bird,  Ksually,  however,  it  lia**  a  higher  iiiU 
and  is  sweeter.  They  nest  commotily  under  the  bowlders  which  dot  the  hillaidiv^  t 
entrance,  well  worn,  being  on  the  southern  side  and  looking  more  like  the  eiit 
to  the  burrow  of  a  mauinial,  Tlie  nest  is  plaeed  on  the  ground,  just  about  an  s 
length  in,  so  that  it  can  not  be  reaehed  by  a  fox.  Some  nests  are  built  in  crevices, or 
behind  a  rock  in  the  face  of  a  clitf,  not,  however,  in  those  which  face  the  sea,  our  bin 
having  no  such  inclination  for  the  surf  swept  shores  like  the  i4ttuttHtuie,  "  I'ik/u  I 
female  the  entire  laljor  of  the  three  weeks'  incubation  required  for  the  hatcluu^C 
her  brood  devolves.  l>unng  this  i*eriod  the  male  is  assiduous  in  bringing  food,  c 
at  frequent  intervals  sings  his  simple  but  sweet  song,  rising,  as  he  begins  it,  higlil 
the  air,  as  the  syklark  does,  and  at  the  end  of  the  strain  drops  suddenly  to  the  grouai 
again."— (iJWioer.) 

I  have  seen  a  female  repesitedly  make  trips  to  the  lagoon  shore,  where  shepickfll 
up  dead  sea  ilcas  for  her  young.    They  are  also  not  averse  to  the  capabilities  ol  Uil 
killing  grounds  to  produce  food,  for  the  young  bred  al>out  the  village  are  soon 
in  those  places,  the  effects  soon  being  visible  on  their  plumage,  which  hemm 
extremely  dirty  beneath.    A  series  of  nine  young  from  the  nestling  to  quite  looi 
tailed  birds  illustratis  the  changes  incident  to  the  nestling  plumage.     In  three^ tftkfl 
June  16  from  a  nestful  of  six,  the  long  dusky  down'  is  abundant  along  the  Mmi 
the  head  and  along  the  sides  of  the  back  and  on  the  rump.     The  nestling  plunia^i 
covering  the  body  except  on  the  throat  and  down  the  center  of  the  breast.   Tlii 
plumage  is  as  follows,  and,  curiously  enough,  the  females  are  much  the  darkest: 

^^estting  6  , — ^Above,  mouse  gray,  obscurely  streaked  with  darkish;  beneath, i 


^Thia  down  bae  received  the  name  of  Neofisoptilot,  given  by  Dr.  Qadow  in  Newton"!  Difiinw 
of  Birila^  lSfl3^  page  243.  To  the  mature  featberst  ah  that  fonow^  he  baa  applied  the  namo  Te)e(i}ilil«l 
but  ciiriotiiilj  eiiougb  be  dae^  not  diBtingtiiksh  betwo(:u  the  roiihy  luattiie  featbero — tUo«e  lo  which «vei 
dpec'ieB  fiUtiiKiCely  nttsiiiid^and  the  nefltling  pbimage,  which  in  many  Hpeeies  is  t*o  tr:tD!«ti«rj  i 
alwayH  in  termed  jatt.' ;  that  i^^  between  the  Neoi^^optile  and  the  bmt  Teleoptile.  This  Do-caUetl  a^aUiil 
plmiiii|^«,  wbit'b  is  iilwaya,  in  prnnt  of  time  and  poHitioiv  between  the  otbor  two  nauM^iIf  nwy  bt 
called  tbi'  Meaoptile.  Thna  firnt  wo  biive  tbo  Neoft^optile,  which  ih  iiaually  atUk.'be«l  toUiAti{ii^ 
the  nimi  i>f  the  Meaoptibv  and  tbis  again  an  the  ancceeding  growth  appoAr«  in  »eeu  loftoii)  aiudkcd 
to  tbr  tipH  of  thr  rami  of  the  Teleoptile,  wbicb  aometioii^s  are  foniirl  entering  the  nnibilioas  \n(*'^ 
t»f  the  Mefloptile.  Thus  theiuj  fewther  growths  are  conimon  to  nearly  all  birdM  in  the  »»rder  mentioiiw 
are  tynW^  dldereot  in  strnctnrw,  are  variuusly  tjoniiected,  and  diHer  in  their  usea  and  j>ertod<»  of  gn>t 
and  diiti-ouneetiou. 
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lie  yellowish;  darken ing  on  throat,  which  is  somewhat  streaky;  uearly  white  oq 

clomeii.    Tips  *>f  priiuaries  ami  secondaries  slightly  showiTig.     Wing  coverts  as  far 

^rowu  (lilt,  about  hsilf  their  length,  entirely  whites;  tiiil  just  appearing.    No*  118004^ 

.S.N.M.  €oU. 

Nf^tlinff  9 . — ^Mneh  darker  above,  with  darker  sti^eaks^  also  darker  (slaty)  and 
"nit^re  heavily  streaked  on  the  under  ne«^k  and  Hides  (jf  breast;  much  less  yellowish 

ctieath ,     No.  1  ismr>,  V .  S.IS  .M,  Col  I . 

This  ditVerence  betweeu  thi  sexes  is  noticeable  at  a  glance  at  any  age  of  the 

BJstliTig  iilunnige.     As  tliey  are  growing  this  diU'erent'e  intensiiies,  so  that  the  darker 

laiy-colored    fumales   are   readily  distinguishalde  from  the  much  paler  and  tawny 
Ales.    Tliis  color  ditterence  also  holds  go<Hl  in  tlie  sexed  specimens  of  l\  nirallH  that 

;  bave  seen.     But  in  uimliH  of  similar  age  tliere  is  very  much  less  white  on  the  wing 
[ctiverts  and  also  on  the  secondaries,  and  the  bill  is  smaller. 

The  nest  is  quite  a  cosy  aifair,  abont  ">  inclies  in  diameter,  with  an  ojmning  of  lij 

by  U  inches  deep.  It  is  made  of  old  weathered  grass  and  plant  stems,  lined  inside 
with  «ome  Mner  grass  and  an  abundance  of  white  gull  feathers  which  entirely  cover 
tbe  inside.  A  few  long  black  hairs  are  also  added.  The  eggs  are  nearly  always  six 
in  number,  sometimes  seven.  A  set  taken  June  4,  181*0,  is  pale  greenish,  profusely 
ftlKitt^^d  and  blotched  at  larger  end,  sparingly  at  small  end^  with  some  small,  distinct, 
very  dark  wavy  lines,  and  spots*  Blotches  dark  vinaceous*  Large  space  at  large 
entlbiire  of  blotclics  but  not  of  spots.  These  eggs  vary  from  0.03  by  0.70  to  0.1)5  by 
O.TOai!d  0.04  by  0.72.  Another  set  of  six,  dune  L'4,  is  creamy  witli  many  blotches  of 
dark  vinaceous,  and  brownish  generally  covering  tlic  larger  end  and  t4>  a  great  extent 
the  smaller,  8mall  place  at  center  uf  larger  end  with  few  blntches  or  none,  A  very 
few  very  dark  wavy  lines  on  nearly  all.  These  eggs  vary  in  size  from  the  smallest, 
n.Ofibv  0,74,  to  the  largest,  HJl  by  0.74.  The  general  color  of  all  these  eggs  is  much 
tIarktT  than  in  tiivaliM^  the  blotclics  arc  more  numerous  and  darker,  and  the  eggs  are 
iliiiiiledly  larger.  Base  ot  the  bill  in  the  immature  is  bright  yellow,  with  the  tip  dark  j 
fettdiirk  gray.  In  the  summer  adult  the  bill  and  feet  are  black  entirely.  Stomach 
contents,  seven  specimens:  "The  snow  buntings  had  obtained  maggots  (lly  larvae) 
from  aburulant  decaying  carcasses.  They  had  also  ealen  midges  Ijy  the  hnndreds 
and  rrane  Hies  in  ciuantities.  Two  of  the  birds  had  taken  seeds,  and  one  a  leaf  eating 
^mk  ( ChrysomvllidiH)J'—{ S.  IK  J. ) 

The  following  measurements  were  made  to  show  the  range  of  size,  the  larger 
niejwiinenient  in  each  group  indicating  by  the  [>lnmage  that  the  bird  was  fully  adult, 
^h\h  the  smaller  shows  a  bird  of  tlie  previous  summer:* 

FASSKHIKA  TOWNSENDI,* 


Sex, 


DaI«. 


Jqdo  19, 1l«00 

iikv  i8,'i»7l 

.liinf  12.1K85 


Looollty. 


Jiints    H.  \Hm 
Janv    4,\m) 


*  Ifuiunturo  ittHHntinii — that  is,  binla  of  the  previona  Hnmmer — &ra  larger  than  the  oldeat  AlasknQ 
eoA  of  nivalU, 


St.Fjin1  iMlftiifl  ... 
St.  GtHir^re  iHlaiitK 
St.  Fatil  Inhiiul  ... 

tttivT  iHlaiiil 

St.  \*un\  InLuuiI  ... 
St  (ti'urjre  litlxihd. 
St.  Caul  IaIjoiiI  ... 

Orii  r  IhLiikIi .. 

SI.  Caul  UUuii  ... 

...  a«»  


ColkHtivr. 


W.PiiUuer 

U,  W.  ElUolt  .... 

4«-- 

i\  U.TowuJH'nd  . 

W.  I'lftJiui^r .. 

U.  W.EIliuU,... 

W.  [•tlllTHT 

C  U.Ti»V(ti«eiid  . 

W.  Pjiliuiir 

ilo 


Wlliit. 


4.60 
4.4fl 

4.43 
4,S7 
4.37 
4.21 
4.2a 
4.11 
4.11  I 
4.1*J  I 


TalL 


Calmen. 


3.(e 

0.47 

O.OT 

2.m 

.40 

.01 

2.80 

.43 

.81 

2.fl0 

.4S  1 

.B8 

'Lm 

.43 

.90 

2.54 

.45 

.93 

2,eu 

.42 

-OO 

%m 

.4] 

.92 

2.07 

.45 

.90 

'i.U 

.42 

.90 

Tftniii*. 
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PA8S11RINA  mVAUSL 


ISa^x. 


88753 
8«751 

8H748 
110128 

BQlll 

6um 

93112 


Diftte. 


May  B,  1882 
Apr.  9.188^ 
Apr.  24. 1882 
jQtie  18. 1M82 
July  a,  1»86 
JaiK»«      1885 

Jiin*»  18.  lft<i 
Apr    311, 1808 


Localiiy. 


Point  Barrow^ 

do 

NiiMlwigak  ,. ^ 

Point  Barrow 

A  Hank  an   IVuinjiul*  . 

rnjip  LiBburnei 

Puiiit  llttrrow.... 

Jo .......... 

NiilalD. 

fulut  Harrow... 


Colleoior. 


J.Mtmiii«ls.„. 

do 

C.L.  McKny  ,.. 

J.  Murdock 

J.  W.  J*»lii*M»n  - 

II.  IK  WrtlfH    ... 

J.  M  unlock. «. 

..,-  ilo 

W,H-l»all 

J^Mttrdgek..,. 


Wing. 


Tail 


66.  AcautbiB  linaria  (Lttiii. ).     JiEoiIihiU. 

AmnthiM  Uttarin,  8iiAHi'K,  Cat.  B.  IJr.  Mim.  XII,  1888,  345.— A.  O.  U.  Cll.  Li»t,  1896,  21T.-BIW.J 

WAY,  Miiii.  l«W,  H97. 
'*  A€iji4tlhiit*'  EiJ  lurr,  Mun,  Seal  Ids.  1882,  136, 

Mr.  Elliott  coUec-fciKl  several  siieeiineos  on  St.  I*aul,  June  21,  1872.  'ITiey  wert 
preserve*!  in  alcohol,  but  liave  not  been  seen  Hirice.  He  saw  others  \n  OnUAm^UTL 
They  doubtless  occur  hh  migrants  in  small  tlotks, 

69.  IjeucoBtictG  £^riBeonucha  (Jinindt).     AleiiLiau  Roaj  Fim-b  ** Paiothkir/* 

LeueoBticte  Uphroooli8  vikr.  yriMeinnehUj  Cixriis,  in  Eltiutt^H  Rpt.  A(f.  Ahidk«,  1S73;  RefriityH!^  ' 

174.— ELLtoiT,  Moti.  Sual.  Ida.  1K82,  IL'I. 
Letico^Hcle  tephrocotly,  IlAiniNir,  Fauna  Pry1>ila\,  IHlii,  Ifi, 
f^ucoBlieU  sjrbteltiHihii,  1)a\a.  and  Bannihteu,  TmiiH.  Cbic,  Ai%  Sci.  184j0^  282,  PLXXlV,ftfrl- 

lUTur*.  I.  c,  PI.  XXIV,  ibid.— C<»i?KS,  Key,  IWM),  liTA, 
Lmiovtiv/e  gnwQnttrkaf  TuiL^KU,  Cout  Nat.  Hist,  Alaeka,  1886,  171,  PI.  vifi.— Nri/soK,  Wi 

Alaskii,  1H8?,  176.— To\vn.hkni»,  CTruiins,  T'orwin,  1887,  lOO.— A.  O.  U.  Ch.  Liat,  im^l^' 

RiiitJWAV,  Man.  18%»  391. 
MoHtifrimjdfa  <jrineinHekaf  fSiiAH^K,  Cat.  It.  Br.  Mun.  Xll,  1888,  275. 

Dr.  Dall  collected  a  iiuinbcr  of  these  birds  un  St  George  in  Auiru»t>  W^*  He 
says:  "This  beautiful  l>ird  had  no  song  at  that  season  except  a  <*lear  chirp,  somidinc 
like  ^^  w<'*et  a  wi'*et-a'Wecwi"et.-^    It  was  on  the  wing  a  great  ]*artof  the  time,  iiv(»Hiii»i: 
lighting  on  the  ground,  but  darting  rapidly  in  a  series  of  ascending  and  desmuling 
curves,  now  8wiuging  on  t!ie  broad  top  of  an  iiml>elliferous  plant  and  now  a!!g:btlti5 
on  some  ledge  of  the  perpendicidar  bhilf,  jum|uug  from  point  to  pointy  and  !<4M'miii|:l]i 
delighting  in  testing  their  own  agility,-'     Tnlike  the  longspur,  which  is  iievir  se*^ 
about  the  houses  in  sunnner,  and  the  snowliakc,  wliich  is  not  often  found  at  tbi'^affi* 
place,  the /?^r A f^>«A<>  appears  in  the  greatest  abundance  about  the  villages  of  8t  i*»ul 
and  Ht.  (ieorge,  and  even  fretpients  the  houses  and  streets,     ^^This  agrecahlr*  liitW 
bird,  always  cheerful  and  seIf<possesse<l,  is  a  regular  and  {permanent  settler  oiith* 
islands,  which  it  never  leaves.     In  the  depth  of  dismal  winter,  aa  well  as  on  »  «»»  ! 
nier's  day,  the  pahtoskie  greets  you  with   the  same  pleasant  chirrup,  wearinir  the 
Kame  neat  dress,  as  if  deternnJieil  in  make  the  best  of  everything.'* — (KUmltj   TbtJj 
love  to  stay  about  the  bohl  clittSj  in  the  chinks  and  crevices  of  wliielt  tlwy  bniWlWf 
rather  largo  nests,  aud  about  the  rocks  of  which  they  obtaii»  the  great  partoftiwtf 
insert  f(MKL     1   have  picked  from  the  uiouth  <if  m  freshly  killeil  Idnl  the  most  niinntl 
insects,  aud  have  watched  them  feeding  on  the  drying  carcass  of  a  seal  haugiug*«it' 
siile  the  house  of  an  Aleut,  aud  they  ilo  not  scorn  the  {mssibilities  atlbrtled  by  llil 
decaying  seal  carcasses  on  the  killing  ground,     I  have  seen  no  specluieus  of  ni**tlingl 
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'here    is  DO  noticeable  variation  in  the  hamatitre   birds,  or,  in  fact,  in  tlie  sidulte. 
oaii^  birds  Imd  up  to  tlie  end  of  Jnly  i-omj^leted  tlie  ijrowtb  of  tbe  wingH  and  tail, 
^ut  HO  new  leathers  of  tlie  wiTit-tT  iilunia^e  bad  appeared,     in  tbe  young  tbe  bill  is 
rery  il«iik  dasky  and  in  tbe  summer  adults  it  18  black.     Winter  Rpeeimens  of  all  ages 
torn  other  localities  bave  iialeyellowisb  colored  biils^  witb  dark  tips.     No  K[»ecimens 
,re  at  Ijaud  ^bowing  the  cbjuige^  but  as  tbe  bilk  of  winter  birds  (=0,4ti-0.48-0,50)  are 
pEiacb  Bliorter  than  in  summer  specimens  ( =(K51-0.53-0/»7),  it  may  be  tliat  the  change 
iDccurs   l)y  a  mnlt  or  renow^al  of  growth.     After  tbe  young  leave  tbe  nest  tbey  remain 
about    their  rocky  bomii  for  .some  days  and  are  then  taken  by  tbeir  parents  to  tbe 
ikilliu^  gronruLs.     Tbe  nent  is  quite  bulky,  0  inches  or  more  in  diameter,  made  out  Hide 
of  ohl,cimrse  grass  Btems  and  lined  thickly  with  new^,  small,  imd  apparently  well- 
cbt'wed  clean  grass  stems  and  a  few  white  teatberK  witli  a  little  bain     Sometimes  a 
Uttle  moss  is  added  to  tbe  outside  material.     The  eggi^  are  large,  the  shell  very  thin 
and  xdnky  when  fresh;  w^hite  with  a  slight  gloss  in  the  cabinet.     A  set  is  five  or  six, 
and  they  measure  from  0.1*3  by  0,68  to  O.titi  by  0.71  and  0.9.S  by  0.70.     Stomach  con- 
tent h,  two  si*ecimens:  "A  carabid  beetle,  crane  Hies,  grass  seeds^and  fruit  skin  Ibrnieil 
tbe  contents  of  tbe  stomachs  of  these  birds." — (8.  IK  J,) 


\ 


bece>;t 
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<Jnite  a  number  of  very  iniimrtant  reports  dealing  with  the  binls  <»f  this  region 

^*^*Vc5  bi'cn  issued  by  various  ilepartmeuts  of  the  United  States  Government;  in  fact 

Ittl^of  imiiortance  has  l)een  eliected  by  private  means.      Tbey  are  tbe  results  of  the 

*l*ors  and  experiences  of  a  number  of  naturalists  who  have  spent  from  a  season  to 

fi^^ral  years  in  the  region.     Tbe  specimens,  numbering  perhaps  several  thousand^ 

met    containing  many  types  an<l  nniitu©  and  nnusutd  specimens,  arc  in  the  iJnite«l 

)t^t;es  National  Museum  coliection  in  Wstshingtou,  insteml  of  being  scattered  through 

piwiiy  widely  seinirated  collections,  or  perhaps  lost,  as  they  might  have  been  if  more 

t"#lie  pioneer  work  in  this  region  had  been  done  otherwise  than  under  (xovcrnnieirt 

Sn»l>ices.    The  wisdom  <if  the  late  l*rof.  S.  F,  liaird,  Secretiiry  of  the  Smithsonian 

nstitution,  and  of  the  various  Secretaries  of  tbe  Treasury  and  other  Oovernment 

E>ftic**Ts  in  assisting  and  permitting  in  every  w^ay  in  their  power  the  detailing  of 

iiatxiralists  to  accompany  the  various  naval  and  revenue  vessels  wdiich  have  had  busi- 

TiesH  ill  those  waters,  has  been  many  times  iiroved,  and  the  work  dtrtie  in  the  many 

btiniclies  of  s(*ienci*,  as  sliciwn  in  the  various  rejjorts,  has  certainly  justifie*!  the  ujider- 

t;\Wiii;,'s.     Our  knowledge  of  the  fauna  t»f  that  region,  small  as  it  really  is,  would  be 

\)Ut  meitger  if  these  opportunities  had  been  neglected.     In  the  following  list  I  have 

•itteinpteii  to  note  all  of  these  papers  dealing  witli  the  birds  and  jTublished  in  recent 

times.    I  have  noted  especially  the  year  in  which  the  work  was  done,  the  Dei>artment 

to  wkicli  the  author  was  attaehed,  and  some  mention  as  t**  the  extent  of  the  results. 

ylmy  of  the  writers  have  visited  the  seal  islands  for  short  periods*  though  few  had 

opportunities  for  any  extended   ("ollecting.     Such  notes  as  they  made  were  incru- 

I  porated  in  general  results,  and  spe^'ial  mention  wfis  made  in  most  cases  concerning 

one  or  niore  siiecies  of  Pribilof  birds.     1  liave  added  also  a  few  general  w^orks  dealing 

ffith  the  waters  of  liering  Sea.     A  very  full  bibliography  of  Aiaskau  birds  will  be 

toatid  in  Mr,  Nelsou^s  work  of  1887. 
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GENERAL    PAPERS, 


1842.  J.  P*  Colndf):  Nottco  tiiir  la  fauna  umithologiqne  dr  rilo  do  Saint  PaaJ,  euWie  de  IVDamerstioti 
de  quohjiiea  iLvs|»<^cefl  d'inai^cttoa  (Col^'optiTL^s)  doA  AleoQtienne<i  et  da  KamUchitki.  tit 
Revue  <;t  Magasiin  4^^  Zoologie,  xii,  1860,  396-405, 

MoDtioD  or  nine  «l>p^GiDa  eoUeMrtod  on  St.  Paul  by  Mr.  Wameek.    Ono  diwcribed  wi  Aow,  Lonu  1ftrMtk= 
JiUta  hrrmrottrit. 

1865-1868.  W.  11.  Dall  and  H.  M.  Bannister,  of  the  RnHao-Amerloan  Telegraph  Expedition:  Liit  of 

tfae   Birdft    of  Ala»ku,  with   Biographical   NoteH.      In  TransactionA  Chicago  Acadciiiir  of 

ScientfOB,  1,  Pt.  II,  186B,  267-310. 

Notes  on  212  ftpeciea.  §  pljiteN  of  Ifi  blrda. 

8.  F.  B»inl,  8tiiithei<>iiiaii  Institution:  On  Additions  i^i  ihi]  Bird  Fannii  tif  North  Ataerieit 
by  the  Scitintific  Corfm  of  tb«  RuiiHij-Ainericjau   Telegrnph   Kxf*eilttioii.     In 
Chicago  Acttdemy  of  Scien*  «h,  I,  Pt.  II,  1869,  311-3L»ri. 

Critical  uoIph  and  doiteri|iljiO'nH  or  16  HpiMrlea.    BahcnI  on  DjaII  and  I1«i3ui«ier'ii  tx^lleotioa*,  aa  allot*,  vltb 
plaU'H.     TrftQlodyt4M  altuetnti*  rlemeribefl  oa  n*"**  fr©m  St.  (Jcoripp. 

[E.  ConeaJ,  United  StaUs  Army  and  Smithsonian  Infttitntion:  Omitholagical  RmiiIu  uf 
Exploration  of  tho  Northwest.     In  The  American  Natnrsilist,  l\\  1870,  367-37L 

A  review  of  I>aJl  a-nd  Bannlater'a  Hat  as  aliovf .     Fuhnartu  rmff^Ml,  p.  371,  aetNifid  known  ap«c4inKMi>  mM  • 
from  St.  George. 

1871-72.  W.  IL  Dall,  United  States  Coast  8nrvey:   Noten  on  thn  Avifanna  of  the  Aleuttan  Klwiils 

from  Uualaska  eastward.     In  Proeeedinga  CaliforniJ*  Aoad»my  of  iScienc««»  V,  firti  mti*, 

1873,25-35. 

Not«a  on  54  apecioa;  aomt^  riumtioii  of  tbt'  PribLlofa. 

1873.  W.  IL  Da)],  United  8tatei»  Coaat  Sarvej;   Notes  on  the  Arifanna  uf  the  Akntian 

L^al>ccia]ly  thoae.  wt^st  of  Unalaska.     In  Proceedinga  Califoniia  Academy  ofSci^oen,  V, 

Beriett,  1874,  270-2^1. 
Nottia  on  45  epeciefl ;  nam©  cnenlion  of  tJwi  Priblloftj* 

1872-73*  H.  W.  Elliott,  United  Statea  Treasury  Departments  Report  on  the  Prihilof  fi ronp,  or 
LHJamlH,  of  AlaHka.  Appendix*  Ornithology  of  the  Prihilof  Inlands,  hy  l>r.  ElhottC 
Washington,  1873. 

Ilnfiea  on  Mr.  KHiotl'a  ectU«otlonfi,  with  mpiouji  nolea  by  Mr.  EUlutt.     Trina^  jylOMiMwIf  daaeriM  0 
Forty  aperien  mentiO'nvd. 

H*  W.  Elliott,  A  Report  upon  the  Condition  of  Aftairs  in  the  Territory  of  Alaska,  Uy  II. 
Elliott,  Washington,  1875.     Chupter  IX.     Ornithology  of  the  Pribihif  Islanda,  by  I>r, 

A  reprint  of  nbovu ;  no  nu>w  tnattcr. 

J.  E.  Harting,  Ijcmdon,  England:    The   Fanna  uf  th«^  Pribilof  talanda,  etc.,  ahridgiri  ttm 
EUiott*H  report  aa  above.     In  The  Field,  London,  1875;  also  reprinted  in  pamphlet  fonB,9 
pages,  1  phite. 
Baaed  on  ElHott'a  report  »nd  Dr.  Conea's  trsAtmBnt  of  tb«  apecTtmena  tx»l]eet«d. 

1872-75-1876.  H.  W.  Elliott,  United  States  Fish  Commission,  for  Censna  Report  oflSBO;  AMaJM«^| 
of  the  Seal  Islands  of  Alaska.     Special  Ihilletin  No.  176,  U.S.F.C.,  1HK2, 
Catalogue  of  the  birds,  pp.  125-130,     Copi«>nH  noieft  on  41  specle«,  and  illiiiiirationa. 

1874-1881.  L.  M.  Tnrner,  Sigtial  Service,  U,  8.  A. :    Con  tri  but  ions  fc«  the  Natural  History  of  AU*'^' 

Arctic  Serien  of  Publications,  No.  II,  Signal  Service,  U.  S.  A.,  1886.     Part  V,  Binli,  llS-l*^ 

11  p  la  tea,  14  species  llgured. 

Ext^nflive  Dot«ii  un  IflSapociesi;  itome  Tribilor  mention. 

1877-1881.  E.  W,  Nelson,  Signal  Service,  U.S.A.:    Report  ujHjn  Natural  History  Colleotioua  rjifl* '«» 
Alaska.     In  Arctic  Bcriea  of  Publications,  No.  Ill,  8ignal  Service,  U.  8.  A.,  18^,  r*rt 
Birds  of  Alaska,  35-226. 
Copiona  notes  of  268  apeotea,  12  plate*  of  2\  sp«clea ;  aooie  Pribilof  meation. 


THE    BIRDS   OP   THE   PRIBILOF    18LANDS. 


T,  li.  Bean,  UniU^d  States  Fish  Coram iaa io n :   Noten  on  Birds  rollect^^  ihirinjij  tbe  ««miuer  of 
1884>  in  Alaiikit  ami  Bibi^rla.     In  PiooeDiiiDgH  LFuitad  8tat«B  Natioiiul   Muaeiitn,   V,   1883, 
144^173, 
HotM  on  77  Bp«oi««,  mmu*  from  tbo  Pdbllofti. 

ISiiO^l*  L.  M.  Turtier,  Sij^ul  Servicei  U.  S.  A. :  Notes  on  the  Birds  of  tlie  Nearer  lalauda^  Alaska.     Id 
th«  Auk,  1885,  154-1S9. 
Kote»  on  70  Bpecies. 

Ii81.  E,  \V*  Nelson,  Sigoal  Serrico,  U,  S.  A.:   Bm\»  of  Bering  Sea  and  tlje  Arctic  Oceau.     lo  Cnijiic  of 
tliii  CoriHn  m  A];taka  and  the  North  western  Aretic  Ocean,  1883. 
Oti(?  biiDdrt?d  Aud  uiuety -two  species  tni.''iitl«iDt-4l,  Nomu  i'ruiii  tb«  IVJblbjffl. 

1882.  Artbur  atid  Aurel  Krauae.     Heitrag  ^ur  Orniihologie  von  Alaska.     Nai^li  den  SammliuigBu  und 
Noteii  von  Dr.  Arthur  Krause  und  Dr.  Aurel  Kranne.     In  Journal  Hlr  OrnithologiH^  1883^ 
257-286. 
Notes  un  83  0peciM,  Mpenially  Trituja  ptiloentmi*^  sboiriag  winter  babttat 

l;8S3-83.  Leonhard  Sttyiii^ger,  United  Stat*»i»  National  MuutHiiu:   ReNiiliuof  Ornithologltial  Exploraiiona 
ill  the  Comniandtjr  islands  and  in  Kanilachatkii^  Bulletin  No.  2^,  U.8.N.M.,  1885,  1-382,  9 
plates. 
Critical  no teM  on  112  a|>iKi«t;  Rome  PribLlof  men tlon. 

Xg84,  J.  E.  Lutz,  lientenunt,   United  8tat<*B  Roveniio  Marine:    In  Cruiii<^  of  the  Corwin.     Report  for 
1884  (1889). 
Mention  uf  14  apecies  and  their  eggs;  ooUhI  on  Utt«r  Islaitdi  fliiriDg  the  foimmer  v1  ISM. 

Notea  on  the  Downy  Youuk  of  the  Parrot  Auk  and  the  CroNted  Auk,  by  Leoiihard  Stejueger.     In 
Cruine  of  tbo  CortHn,  1889|  2  plates. 

DeacriptJiiiiH,  bAMc<l  on  Lletitenaut  Luts^A  fl}RH;lmenA  and  notes. 

|188&.  C.  H.  Towiisend,  United  State*  Fiub  CoraniiflAion :    Noten  on  Birds  [etc.]  between  the  Aleutian 
IslandH  and  Kotzelnio  Sound.     In  Crime  of  the  Cortnit  for  1885  (1887),  98-lOL 
Notea  on  49  ftpeclea;  ftonio  from  tbo  PribilofH. 

C.  H.  Townsend,  United  States  Fieh  Conimisaion :    NoteH  on  the  Natural  History  of  Northern 
AJaska.     In  Cruise  of  the  Cortnn  for  1885  (1887),  tM>-94. 
Meotioii  ofSS  spociM,  somo  froin  tlie  PribUofn. 

The  following  are  short  iiot68  of  interest  relating  directly  to  tb©  birils  of  tli© 
Pribilota,  generally  of  single  apecies: 

'  W.  H.  Dall:  American  Naturalist ,  VII,  1873,  634. 

Note  on  o€currBiic«  of  Trinffa  tra*siro$tTis  —  T.  ptitoenewiM, 

fX. Cones:  Americim  Naturalint,  VIII,  1874,  500. 
Kot«on  Trimja  ptiloctirmiMt  wltb  ib^Ht^riptlon. 

.W. Elliott:  A  Ton  of  Births'  Eggs  Picked  up  in  an  Hour.     Am,  Sportsman^  lY,  1874, 170. 

Marrea  on  W&triiH  Ial»iid. 
I,  E.  Harting :  On  a  new  Species  of  THnga  from  Alaska,  Proc.  Zool.  Soc.,  Lond.,  1874, 243,  Fi.  XL, 

DMinipUon  of  Tring^  ffraHlit  =  T.  ptiloenemU. 
jr.  A.  Allen:  Nest  and  Eggs  of  the  Alaskan  Wren.     Bull.  Natl.  Ornitb.  Club,  11,1877,82. 

H^ggn  ftiid  lit'Ht  ©f  Tro^ltxtyltt  aia$centi*  deicrlWd. 

,  Ridgway :  On  a  new  Alaskan  Sandpiper.     Bulb  N.  O.  C,  V,  1880,  IfiU. 

Inclndr^s  d<**cr(ptioii  iif  THnga  pHUtcnmnit, 

.  Ridgway :  Noto  on  the  Ansor  lencopareins  of  Brandt.     Prou.  IT,S»N.M.,  1885,  22, 

Desoription  of  Jiranta  minima. 
^fiSdgway,  Ttinga  damacenaii  (Iloraf)  in  Alaska:  A  Sandpiper  now  to  the  American  Fauna.    Ank, 
1886,275. 
MtoUoti  ot  Trinffa  damactntit  fnim  iHU^r  ItilAud.    An  addition  to  North  Ajuurlcat]  bifdn. 
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^^H  yilof  Harth  Amc^ricftu  Birds,  !887«  lOTi 

W,  Palmar  t  An  Asiati«  Ctiekoci  on  tb©  I'ribilof  lalftnda,  Alaaka.     Auk.,  1894, 325. 

Koto  on  oocnrrftiicci  of  f^tM^ti  lui  eAnuru*  ttifphuntu  oti  §t  Paul  laUtiiL     Au  Md  JUdti  to  N'iirtb  Aiuerboi  littib 
I  D«  a  Elliot:  North  Amorloati  Hhore  BiMn,  liBB^  79f  SSIk 

C.  iSeudir^:  Lifts  Hbtom^B,  II,  1895, 32. 

R,  Rldgwiiy  :  Auk,  1H!*H,  yat). 

Tbe  following  popular  works  t^otitaiu  more  or  l^sa  iiietitiuu  of  tbe  biitla  at  ik 
islanda  aod  ^urroiiQding  waters: 

Aiaaka  atid  itn  Ki^aoiirceM,  l>j  W.  U.  Diit],  IHTO. 
^'  CtftttBltiM  Hut  of  thp  Uiniji  wf  Altt«l(«.  p|i.  58a-^i*a, 

I  Our  Arctic  FroTiiice,  by  H.  W,  Elliott^  imi. 

l^  BInl  mjttUit,  pp.  20B,  22&,  tbrt^e  lUuvtrmtlniid. 

t 
.  Tlie  Voyrige  of  the  Ff^t^a,  A.  E/NoipdeitakiokL     Translation,  IBI^. 

!  Popular  bin]  mtttter  wnoenilug  tbo  JsIhihU  uf  HorJDg  S«a, 

^  fildra^g  IHI  kiinnedoinen  &m  Sihiriakfi  UhafakuHtend  FogGiradiiA. 

ditJMDaua  Vtst«nskapHgA  lakttagehier,  Btookholmj  IS^T?. 
Bifd  ifiJirtpr  Jrt  VoL5,  ***gKty  mtrpliM  mr^riilnueil,  wlflu  full  i]«|4<»<i. 

'  A  FuNf  H4tjuJtmk}  by  H.  W.  tlUlottf  in  Ilarper'ii  MagjiKiuei  LVttl 


EXPLANATION  OF  PLATE  XXXVIIL 

Figi,  1,  2,   FrUi  fMf#  KfaUfornim  ;  jm  aeen  tin  Wtilru<»  laland,  Atignet  7,  IHSKI, 

Fig.  a.  /*Aa/o£^rDtor<ur  iiH^r;  neat  of  funr  agga  in  eitu,  with  i\v>%u\  adult^  .hiii*>  13,  1800,  Walnm  li»M 

Fig*  4.  ;  n«iit  with  two  **(^ga  ami  iiv©  bird,  Angnat  t.  1!?{90,  VV^nlrus  IttJjuitl.     The***  jiicuiffi  ftlwfj 

the  rng^l  character  of  the  laland  aiirfaco  and  i^bare  Hue, 

EXPLANATrON  OP  PLATE  XXXIX. 

Eggs 'jf  til©  Pa€i lie  Mnm\  UHalomvia  «rrrt.  Nine  specimena  aeltsclBil  lui  typical  of  rdit***  of 
color  and  miirkiugH.  Noa,  2,  3^  {>  repreaeut  more  nearly  th©  aT©rag©  egga,  Bpeciineni!i  hi  ^%X\v^ 
Muaeuiu  collection. 

No.  1.  White,  with  bnl  few  faint  m&rkingi;  rare,  3.35  by  2*15. 
No.  2.  The  dark©at^  deep  glaucDUs  gr©«n,  with  irregular  band  of  moatly  oon^u&ut  block  bldtclu* 

udxed  with  aome  brown  ;  ipota  black ;  very  common^  3,26  by  2.08. 
No«  3*  VeFy  pal^  greeniah,  many  aniall  black  and  obacnr©  spots;  n  blotched  maea  of  black  cov^ntlii 

larger  end,  with  a  f©w  browu  blotcbea;  comrnoii,  3,10  hy  2.03. 
No.  4.  Uniformly  pale  greenish ;  has  some  wavy  and  roundish  light  brown  spots;  no  black;  wimb- 

mon,  3.37  by  2.06. 
No.  5.  Dall  glancoas  green;  no  spots,  but  long  wavy  lines  of  varying  shades  of  brown;  raie,S.lO 

by  2.10. 
No.  6.  Creamy;  nameroos  black  and  obscure  blotches  all  over;  very  common,  3.30  by  2.01. 
No.  7.  Deep  glancoas  green;  few  black  spots,  mostly  with  light  greenish  centers;  very  rare,  S.K 

by  1.95. 
No.  8.  Whit^,  nearly  equally  covered  with  obscure  and  a  few  black  spots;  no  blotches;  unoommoi 

2.95  by  2.00. 
No.  9.  White,  the  smallest  of  thousands;  large  light  brown  or  yellowish  spots,  many  obscure-  rsr 

2.86  by  1.90.  ' 
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li©  darker  eggs  all  Uavc  mnch  paler  rireas  at  Ujeir  imftller  e«tl»  than  «hown  in  the  plate.  Tlios© 
lower  Hue  do  not  sliow,  in  *M»mpftriaoiJ  with  the  otlier».  {i«  dark  uh  Uh-j  renlly  art*.  They  are 
fe<l  ill  the  plate  according  to  color,  begin niDg  with  the  paleat  in  the  npper  k'ft-Jmnd  enrnftr 
)  and  ending  wttb  the  darkest  (Hg.  2).     Tbeae  color  diflereucefl  fail  to  Ahow  in  the  reprodiiotion. 

EXPLANATION   OF  PLATE   XL. 

.   JVinr/fi  ptilotmctniB^  a  Iniiich  of  white-tipped  neoflsoptiles  from  the  bttok  and  a  ningle  necissuptile 

from  the  tiame  hnneh. 

*  ;  un<^  of  the  iiiiic^loretl  neossoptilea  whieh  surronnde  the  dots. 

.  - — ;  a  hack  ineaoptlle  with  worn  iieoBaop tiles  attitched. 

.  — -;  the  ti[i  of  :i  uioHoptile  ramiia  with  neosBOptile  attached  iiiol  Hhouing  the  swelling  or 

hatihinjjf  puint  between. 
.  CakantiS  IttppoineitA  nht$cettKis;   a  TiooHtiopfrile  liunrh  :ittaehinl   Lu  the  tips  *»f  the  r;*niii  of  the 

growing  me«optile,  rontined  hy  a  part  of  the  wheath  reniaiiia;  ttl»o,  another  mrmiptile  with 

somewhat  m*  para  ted  neoHsoptiles  and  a  eingle  one  showing  the  slight  awelling. 
V  PkaiaiTororax  urife:  a  lilopliime  from  hrea^t  of  ad  alt. 

'« ;  a  tilopliimt*  from  ueek  of  immature  (Juno), 

I, ;  a  lllophinio  from  neck  of  iiiimatnrL%  Mlmwing  a  ramaa  along  the  nuhia;  Kotnefiui*^»  two 

or  ntore  are  lonnd. 

\.  *  three  lilopliimeH  from  neck  of  yoniig  ahont  two  nionthn  old. 

It).  •  the  l»[i»iul  part  of  a  fully  ^rowii  neoMaoptitu,  ^hovvin^  I  lie  uneven  diviHion  of  the  u[iper 

part  i»f  the  eiilamUH  into  double,  triple,  et<:.f  part», 

11.  ;  a  part  of  th»^  calamim  of  a  similar  ueosacptile  hniith,  more  hij^hly  niagnilied,  uith  tine 

of  the  pariA  Utrn  down  to  hIiow  the  lumiogmn^onH  natnre  of  th*^  nihimn^, 

12. ;  a  huneli  of  down  fi-om  a  nestling  about  a  week  old,  showing  the  bases  of  the  growing 

rami  form  log  a  temporary  calautiis,  which  aeparatoH  an  it  grows. 

EXPLANATION  iW  PLATK  XLI. 

I,  Cjff'lmThynehtta  paittacutHfi:  tip  of  featiier  from  white  eye  atripe. 
2,3,4,  ^- — J  (iloplnniea  from  the  nape  and  face. 

||L< ;  hir;;e,  worn  tiloplume  from  the  nape,  bhowin^  eroBsing  of  rattii. 

1!!olMorhifnfhHf*  pttkiUuM;  tip  of  white  leather  from  eye  »tri[>e. 
6-7.  ;  tiloplunn-s  fnun  liatk  and  nape. 

L ;  white  feather  from  forehead. 

I.  Cria  lomHa  ami;  a  downy  (neoB8op tile)  hnnch  from  the  neek  of  a   few-dayft-old  yonng,  still 

partly  imdoHed  hy  the  uheath  rematDS. 

|0. ;  an  nnHrparatnd  neoHiioptile  hiiueh  and  tip  of  Hunie, 

it  ^— ;  a  hnneh  partly  separated, 

i3.  ;  a  hnneli  attached  to  the  rami  of  a  nestling  haek  feather  (meaoptile)»  lint  lield  hy  the 

por»i4teut  reniaiuN  of  the  sheath. 
3. ;  aiiinjilar  bnnch  with  part  of  the  rami  of  a  hreawt  feather,  the  niusoptike  rami   being 

longer  than  on  thr  back. 

4, ;  a  mi^Hoptile  ramuB  with  the  ueosaoptile  attached  and  showing  the  swelling  hetwcen  at  a» 

R,  — -;  baHe»  of  two  neoBsoptiles  and  the  tips  of  twii  mosoptilo  rami  hmgitndinally  adhering — 

a  common  elVect. 
LS-17.  - — -;  tipB  of  a  baek  and  a  breast  me84j»ptile  with  many  of  the  neoKBoptilea  atta^died. 
f.  ;  fiihows  the  point  of  l»rcakage  of  the  neoMAoptile  raehiitp  usnally  below  the  »well»ngt  but 

AometinieH  abov©^  randy  central;  alno  one  do  able- tipped — rare. 

ft  belly  meHoptile  with  neo»4optileM,  showing  donble  and  long  eouneetiou. 
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DEVELOPMENT  OF  FEATHERS. 


XVIII.-THE  FISHES  OF  BERING  SEA. 


Bv  Davili  Starr  Jordan  ;Aud  Ciiaklk;^  Heney  Ixiliiicrt. 


I©  fisbes  of  Bering  Seu  were  tirst  studied  by  Geor^^e  Wilhclm  S teller,  naturalist 
iog's  Sea  voya^^b  of  1741,  and  by  Stephau  KraHcLeiiimjiktif,  another  al>le  natii- 
likewise  conueeted  with  the  p'eat  exploring  expeditions  of  the  Coiwniander  Vitus 
;.  Steller  died  in  1745  and  Kraischenjimikof  about  175(J,  and  the  observations 
\i  men  were  printed  posthnuionwly  by  others, 

le  inanu«eript  notes  of  Strller  were  publiHlied  in  part  by  Tilesius,  Pallas,  and 
J  18()9  to  1811,  and  a  portion  of  them  appear  in  Krasclieninnikof's  own  work, 
riptiou  of  Kamchatka,''  wliieb  appeared  aljout  the  time  of  his  deatli.  We  have 
jn  the  original  of  this  work,  and  in  the  EngHsli  trarislationM  the  parts  relating 
aral  history  are  greatly  condensed,  Both  ^teller  and  Kraseheninnikof  eontined 
ittentiou  mainly  to  the  salmon  and  trout  of  Kaiueliatka,  desert bing  correctly 
9'erent  species  under  the  Kussian  names  tliey  nt*w  bear.    In  171*2  these  vernac-nhir 

were  taken  as  scientific  designation  by  Walbautn  {Artedi  riseium),  the  deserip* 
being  copied  from  Kraschcidnnikof  tli rough  Pennant's  eouipilation,  all  these 
■8,  Pennant,  Kraschetnuinkof,  and  Hteller,  being  nonbinoniial 
Iter  the  tishes  of  the  Aleutian  Islands  and  Kainehatkaj  as  cw>lleetetl  by  Steller, 
BillingSi  and  others,  were  carefully  studied  by  Tilesius,  and  es|»ecially  by  Pallas, 

Zoograpliia  Uosso-Asiatiea  (1811)  ranks  with  the  best  Ichthyological  work  of 
me.  Most  of  the  h'xger  fishes  of  Kamchatka  and  I'Ualaska  were  described 
,Ua*i,  and  the  fuller  study  of  our  day  shows  the  comparative  aecuracy  and 
Btetiess  of  his  work, 

Ater  explorers  brought  Bome  material  to  the  museum  at  Paris,  where  it  was 
j^by  Cuvier  and  Valenciennes,  to  the  nuisimtn  at  London,  and  to  the  collections 

Smithmudan  Institutiou*  It  is  only  within  the  last  fifteen  years  that  large 
;ious  have  been  made  in  Bering  Sea.  The  various  collections  nnxde  by  the 
s  of  the  revenue  cutters  and  the  weather  observers  have  been  especially  studied 
,Tarletou  H,  Bean,  and  the  rich  results  of  the  deep-sea  dredging  of  the  AthatrosH 
>e€n  deseribeil  by  Dr.  Gilbert  and  Dn  Bean,  while  Dr,  Bean  ami  his  brother, 
11  A,  Bean,  have  plnceil  on  record  the  collections  of  Di\  Leonliard  Stejneger  and 
ikolai  A.  Grebnitzki  from  Bering  Island,  Metlni  Island,  and  Kamchatka, 
I  the  summer  of  18!)t*  the  steamer  Ali^airoMis^  Capt.  Jeff*  F.  Moser,  was  assigned 

U8e  of  the  Comndssion  of  Fur  Seal  Investigation,  Under  Dr.  Jonlan^s  ilirectiou 
ions  were  made  about  Unalaskaj  off  Bogoslof  Island,  ott  St.  George,  and  off  St 
5047— PT  3^ 28  433 
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ffmt§  Um  tofra  t4  H, 


4    %*P%^lmm  wmMm  ^f^iw4,. 

Jf.  u r^lf^rviiMr  nukfu^mfi  froiD  Barring  ^m^^  T1i«  drieii  ijn  n  !■!  ■  irfgm.<l  to  ihia  ^(B^ 
tiy  Mr.  If.  W.  KIIMi,  frarjd  hy  Mr.  WilUain  Palmer  on  Zoltoi  Sudis  St.  Biol  I^ 
lnn  ftlirliriflfirl  mf,  /^>i  pmrmifera^  Tlie  dollish  is  laid  to  cpeear  about  EadiA^^ 
##f  fINI  f»rH  And  it  lliiim.  Tlj«r  i^ilmoti  aharl:,  vliicli  is  dee^uecive  to  tke  salmoQ*^ 
KiifJtilif  \%  luA  ttiii  dogliiih^  litit  Lamma,  mrmubim. 

Fumiiy     SOMNIOSIDyE. 

Hitl  iifiriJtiiiiKiri  III  Heniifc  Hctti;  uot  neeo  by  lus. 

Family   RAJID.^. 
i  Nnjii  ipnfinlfcrM  (ll^iAn). 

thtiiimiiii  III    Bnriiiju  Hiia;  foinid  by  ua  on  the  belies  of  St  Piwl;  rworirfi 
Hniiii  111  tun  HL  Mlchiuil  i^nil  tJimh^kki* 


THE   FISUEB   OF   BEEING   SEA. 

l^a  Mtellulata  (Jordan  Sl  Ciilb«rt). 

An  atluJt  feuiale  W118  taken  with  hook  iukI  lioe  on  the  hidibut  bank  at  But(:h 
•bor,  Utiahiska.  Lei»i^th,  UH  inches.  It  ba^  been  e^nupared  wifch  8|»eciiiieiiH  from 
Dka,  Wa8hiiigt4iiif  and  California.  The  tiiediaii  row  of  spinous  bncklerfl  is  inter* 
ted  alon*;:  middle  of  back  io  onr  specimen,  none  being  present  between  abonlders 

point  ijppoaite  ba«e  of  ventrals.  Siden  of  tail  without  definite  series  of  ditt'eren- 
ed  opines,  the  spinous  prit^^kles  of  the  upper  surface  of  tail  beini^  somewhat  enlarged 
ally;  no  supraocular  spines. 

Similar  speeimens  were  dredged  off  Karlnk  in  31  and  11*>  fathoms. 

^a  roseispiiila  Uill  and  Towiiiieiid. 

Several  specimens  taken  by  tlie  Albairoiis  in  Bering  JSea,  the  one  described  as 
a  obi  una  being  the  young  of  the  other. 

jaim,  tuterrupta  Gill  Hud  Towtitteud. 
Bering  Sea,  in  deep  watar. 

Raja  aleutica  Uillmrt, 

Originally  described   from  Sannakh   Pass,  Aleutian  Islands,  Albatross  station 
7, in  Hi  fathoms.    A  second  huge  specimen  dredged  oU'  Karluk  in  Shelikof  Straits, 
1^7,  station  3(17(1,  in  12U  fathoms. 


Family  C ATOSTOMID-^. 


^iostomuB  catoatomttB  (ForAter). 

Ubtaixted  by  Mr.  Dall  from  tiie  Yukon  River  at  Nulato. 

™  Family  SYNAPHOBRANCHlDvE. 

EistlobraxicliuB  bathybius  (GiiDthur), 

Known  from  various  localities  in  the  Pacific.  One  specimen  recorded  by  Dr. 
Ibert  as  taken  in  Bering  Sea  by  the  AlbatrmH. 

K  Family  CLUPEID^E. 

dtapea  pallaai  Cuvier  atid  ValeucimiDes.     Paeitie  llerriug. 

Common  in  Bering  Sea,  southward  on  both  shores.  Seen  by  us  at  Unalaska. 
(sorded  by  Dr.  Bean  from  Petropaulski,  IJnalaska,  St.  Michaels,  and  Port  Clarence, 
li  hy  Dr.  Gilbert  from  Umilaska  and  Uerendeen  Bay.  The  original  type  was  fn>m 
uuchatka^  The  spe<'ies  was  described  from  Dnalaska  under  the  name  of  ^praiei- 
des  bryoponiH  by  Cope, 

Bhcara  aalmDoea  Gill  ^od  Townntiiid. 

One  large  si^ecimen  of  this  remarkable  Ush  is  known  £rom  the  deep  waters  of 
ring  Sea. 

Family  SALMONID.^. 

CoregouuB  kentdcotti  Miluor. 

Described  from  Fort  Gomi  Hope,  British  America;  also  recorded  from  Yukon 
rer  at  Nuiato, 


Family  ALEPOCEPHALID-^e. 
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16    CoregontiB  quadiilateralis  ICii  h;itilHtiTi. 
lierordtMl  by  l>r.  lieiiii  from  Nulato. 

17.  Coregoiius  cJupeiformis  (Mitclii]!^. 

ItecorilLHl  iVoiii  St.  Michaels  uiid  Niilato  by  Dr.  Bean. 

18.  CoregouuB  iielsooi  hisin. 

Described  rroiii  Niihito;  nliWi  rt'ix^rdtnl  from  liri.stol  Bay. 

19.  ArgyroBomus  pusiUttB  Ituaii. 

UeeordtMi  t'nmi  St*  Miclitwjls  luid  other  liK;aUtJeii  in  imrtlieni  Alaska. 

20.  ArgyrosKJinuslaujettse  U^im. 

The  ori^imil  types  from   Port  Clarenee  and   l*oiiit  Burrow;  also  recorded  I 
Nnlato,  Yykim  Itiver,  and  by  Dr.  Gilbert  from  NasUagak  aud  Nakuek  rivers,  ISnslal 
Bay. 

21.  Arg^roBomus  alascanua  iSoiificlrl.     (l^liK^e  XLIL) 

Described  from  Point  Hope  and  Graotly  Harbor. 

22.  OiicorhyuohuB  iierka  (  Wallmiijtj ).     Kt^illhli;  /(rattuajtt  litflm.     Hliie^back. 

Keet>rde<l  from  many  loiialitieH  in  Hoiitliern  and  western  Alaska  and  fruiu  I 
cbatka;  the  common  salmon  of  tin*  eanners  in  Alikska.  ObtaintMl  by  us  in  Ca|it 
Harbor,  Unalaskii,  at  Karink,  and  lierinj^  Island. 

23.  Oncorbytichua  kiButch  (Walbanui).     Silver  aalnioiu     KiHutch. 

Snmmi^r  Hay,  Uinila^ka  {tre,sb-wftter  take),  July  3,  1S96;  Kikol^ki,  Bering  h 
July  :il,  ISlKj;  Karlnk,  18l>7, 

From  the  lake  near  Summer  l>ay  we  have  tbretj  sizes,  probably  repi^e^eniiug  i 
many  years'  growth.  The  i^mallest  are  SO  to  *iO  mnu,  the  second  si/e  110  to  VXi 
the  third  200  lo  1*15  mm.  Intermediiite  sizes  are  of  course  likely  to  4Kx*ur,  but  J 
majority  of  specimens  seem  to  rau^e  themselves  in  tbe^se  groups.  The  lar^'er  i 
show  the  parr  marks  faintly  and  mneh  more  silvery  than  the  smsdler  npecin 
appearini,^  as  though  they  were  recently  in  from  tlie  sea.  The  black  blulcb  on  do 
folhiwed  by  the  sharply  contrnstin;^  white  posterii»r  rays  forms  a  very  eorii^jurua 
inai'k  in  advanced  staiifes.  The  adipose  lin  is  bbick  mar<^ined.  Coarse  black  ^mlx{ 
blottdies  are  present  along  the  back  in  the  very  young,  in  adilition  to  tlio  parr  mark 
Tl»ey  are  soon  r€^plaeed  by  the  liner  spots  of  the  adult,  ^'erj  young  sjK5ciiaejtshil^ 
a  whitish  anterior  margin  to  dorsal  and  anal  lins,  followed  by  a  blackish  iutraiuarjnB 
band,  and  the  aiiteru>r  rays  maybe  produceci.  Common  at  Unalaska,  the  joii 
abounding  in  the  sea  and  lakes.  The  dorsal  tin  largely  bhii:;k  in  life,  Tho  8|H^e0^ 
recorded  by  I>r.  Bean  from  various  stations  in  Alaska. 

24.  OncorhyuchuB  keta  1  Wallmum).     DogBatmoii;  Ilayko;  Calico  aalniAu  ;  Chuju  luilnion. 

Seen  by  us  onl}  at  Karlnk.     Fouiul  in  Bering  Sea,  but  the  localities  iido 
It  is  probably,  like  the  two  preceding  stJeeies,  universally  difVuMMl*  but  it  is  I 
abundant  thjin  either  of  these*     It  is  not  used  by  the  canners,  as  it  is  said  (4»**U44« 
like  mush  -'  when  boiled.     It  is  said  to  be  of  fair  quality  when  fresh.    It  was  not  ta 
by  St^ijneger  on  Bering  Island. 

25.  Ojicorhyuchiia  tflchawytscha  ( Waniaiiiu).     Kiii>^  «aIm«Mi;   TnrhafeftH**ka:  Tttirickm, 

Recorded  by  Dr,  Bean  IVom  Yukon  River,  and  by  Dr.  Gilbert  from  UimUukil 
from  the  ^ushagak  Kiver,  Bristol  Bay;  not  seeu  in  the  summer  of  18S)G,  except  I 
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widely  distribuUHl  in   Bering  Sea,  but  in  relatively  small  numbers. 

ior  intinality  tt*  tbe  other  species  and  much  larger,  it  is  not  abnudimt 
*  much  vahie  to  tlie  eanner.  Not  seen  by  Btejneger  on  Bering  Isliunl, 
that  it  is  occasionally  taken  there  and  on  Cojiper  Islanil  mostly  in 

[■  gorbuaoha  (Wallmum)^     (fOrbiiHt  Im;  Hiiiniibiick  ,>^:ilinoTi. 

Bering  Sea;  si*en  by  nn  at  Karlnk.  Two  fwlult  speoimens  from  Pefcro' 
'.  Tlie  young  cornnion  in  the  salt  lagoon  on  8t,  PauL  Keecuded 
n^-hner  IroM  Deoastris  Bay,  by  Dr.  Bean  Innn  IMover  Bay,  and  by 
Bering  Island. 

B  Walbanm.  Mykm;  Somka;  Kamchatka  salinou-trnnt.  (FlatoXLIlL) 
rtnnate  error,  the  writers  liave  heietofore  used  the  name  Salmo  mifkiHR 
yAt  trout  of  tbe  Northwest.  It  was  known  that  the  Out-Throat  was  the 
ek  s|>otted  trout  in  Alaska,  find  it  was  assumed  that  its  range  extentled 
to  all  streams  in  Bering  Sea.  But  onr  reeeiit  ex]d*H-ations  liave  sliowu 
y  does  not  oeeiir  in  Bearing  Sea,  nor  is  there  any  nndtnibted  rticcu'd  t-«> 
^"ranj^d.  If  it  reat*hes  Kadiak,  or  Sitka,  or  Priuee  William  sonnd^  it 
iiid  the  streaius  (*f  tiie  Aleutian  Islands  and  the  east  eoasf  of  Bering 
speeies  of  SnImtK  The  nanu^  Sutma  m^kiMH  must  tiierefoj  e  l»e  restrit^ted 
^kan  sprcies,  while  the  speeies  of  the  American  rivers  heretofore  called 
I  us t  be  Sttlmo  rlt*rki, 
lierel'ore  studied  with  great  interest  a  spet'imen  of  the  genuine  Sulmo 

on  record  since  the  times  of  Pallas,  Ivraschoninnikof,  and  Stcller.  The 
lult  male  *JG(>  mm.  long,  was  taken  by  Dr.  Leonhard  Stejneger,  Septeni- 
the  Kalakhtyrka  Kivcr,  near  Petropanlski,  Kamcliatka.  It  was  catled 
mika'^  by  tiie  natives.  It  is  said  to  otnair  rarely  and  to  be  fonnd  in  luit 
Kalakhtyrka  among  them.  It  is  considered  to  be  superior  as  foot!  ta 
m,  except  the  king  salmon  (0.  tmhaittfiticha). 

ches  in  length;  depth,  4 \.  D.  11.  A,  10  (developed  rays).  Scales, 
I,  large^  the  maxillary  1*  in  head,  being  somewhat  produeed  at  the  tnp. 
,  few,  evidently  decidaous,  only  tliree  being  present.  Eye,  H.^  in  head; 
toral,  2  in  head,  longest  anal  ray,  2'f.  Anal  tin  hi^ili  and  somewhat  fal- 
inserted  under  anterior  third  of  df^rsal,  reaching  about  halfway  to  vent. 
er  posterior  end  of  anal.     Caudal  Innatt'. 

:  grayish  above,  sides  silvery  j  a  few  snn^ll,  faint,  round,  black  spots  on 
op  of  head,  these  sparse  and  obscure;  a  few  faint  spots  on  base  of 
le  ou  ml i pose  dorsah     Spi*ts  on  caudiil  small,  but  distinct,  especially  in 

''  red  at  throat  in  example  preserver!  in  formalin  and  doubtless  none  in 

men  is  now  a  half  skin.  In  good  c^uidition. 

ng  measurements  were  taken  from  t!ie  fresh  specimen  by  Dr.  Stejneger: 

mm, 

. . _.. 9m 

out  cantlJil. 853 

---- - 215 

erior  end  of  dorHal * 400 

rilor«al _ . too 

lomal  to  anterior  rnU  of  luUpoao^fin. ..-.,, 167 
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LoBfUi  of  biM  <rf  AiHi^QM  fin ,...,... ,.^.«*... 

PMteriov  Md  flf  adipoM  to  MfBdAl •*.•.•....!..* p.... 

PoslerkirMidcif  aMlto  oMdal \ »**.... 

Lsngtli  of  teto  <rf  oMl ^ ..^. 

ikniorior  MmA  of  anal  to  poolailor  <rf  TOBtnlo ..*, ...«. .. 

HoigbtofMljrhiftoiit^flonol 

Hoii^tof  MIyatpootorioreiidof  odipooooiid  onal.. ..., ^._    Ki 

Hoiglitof  IbodjTtttlMgimiiafofoMidal ..............«.^«..^,....  J^ 

Vcaitnilouidflr  oatartor  tkM  of  dofoal. 

Adipoaa  te  ovar  poatarior  and  of  anaL 

Yantfala  naali  akottt  OBo-lnlf  diataaaa  to  TOBt. 

Twonlf-lbar  aaalaala  teaaavwaa  aariaa  from  origiii  of  dofaal  «q  ImU^aA  Miia. 

Oaa  hmdnd  Mid  tvaa^-llTa  aaalaa  in  lataial  Itea. 

CtAmpMwwff  gnif  OB  baakt  Maak  i^oU  ohaolata. 

TUs  apeoiea  te  evidentljr  a  doge  ally  <Kf  tbe  AtlaDto  Ralnum,  t>elon^ng  u  tbe 
retlrietod  aabgenu  Balmoi  flmn  Aifiiio  aotor ltd i^erH  In  the  Hlinrlitly  larger  moutii  uod 
mtlier  difliBrabt  ooknntiani  and  in  very  litUe  elae. 

The  namee  Bdbmo  faytiat  Walbannii  Asbao  j»eiitAiam#i«  PaUasi  and  iil<a(Mtf  j^t^iipiim 
lat  Pallae,  belong  totlda  speeies.  1^4^ 

aa  Satv^fmui  mdne  (WallMMrai).    Gotat ;  **  Bafanon  irmit.''    (P)at«  Xf .1 V.  > 

Bvwywbefe  y«y  abandaDt  in  flreali-water  atreams  and  a!ong  the  bearheK.  V^ 
mid  Oieeky  Ctaqpteina  Harbor^  Unalaeka,  Nfkolaki,  Bering  Inland,  Karlok,  P^ 
panUdcL 

In  an  theie  qieoiaieDe  fhe  head  is  abort  (4|  to  4}  in  lenf^tli)  as  compariMl  fitt 
apednena  flram  flurtiier  aonCh  (head|  Sf  to  3})*  The  latter  may  be  poaaibly  rto^gni 
sable  aa  a  dietlnefe  mbepeeieai  Aifodiaat  nuima  parl^ei  (Suck ley).  We  have  not  it 
hand,  however,  eallliBieiit  matarial  to  determine  tb ji^  point. 

The  apeoiee  ia  very  common  albiig  the  Alentiae  Islands,  as  also  on  Bering  Umi, 
where  many  apedmena  were  aeen.  Spedmena  taken  above  the  fall  in  PyramMf  ( rfc t 
a  little  tributary  of  Captains  Harbor,  ITnalaska,  ari^  very  small— not  over  r^  ^laiii^^ 
long — and  brightly  colored.    Tbey  are  not  otberwifte  diiferent. 

29.  Salvolinua  kundaoha  (Pallas).     Kaudscba.     (Plat^  XLT*) 

Kundackn,  Krascheninnikof,  Descr.  Kamt«h.,  1745.  j 

Salwio  kHnd9eJui,  Pallas,  Iter.  App.,  706.  i 

Salmo  kundachUf  Gmelin,  Syst.  Nat.,  1788. 
SaJmo  Uucomaenis,  Pallas,  Zoogr.  Rosso.  Asiat.,  III«  rtortUeTn  antl  eaat^ni  skoir^fiuf  KamrBitt^ 

Giinther  Cat.,  VI,  145«— Brevoort,  Narr.  Exped.  to  Chma  and  Japjm,  276,  PI.  1,  tg^ I 
Salrelinus  leneomcdnU,  Bean,  Proc.  U.  S.  Nat.  Mub.  1886,  XIX «  382. 
Salmo  ourilut,  Pallas,  Zoogr.  Rosso.  Asiat.,  Ill,  251^  igll^  Knrile  Mauds. 

One  specimen  taken  by  Mr.  Barrett- Hamiltau  at  Fetropaul^ki.    It  has  alsoimif 
recorded  by  Dr.  Bean  as  Salmo  leucomcenis^  from  PetropaulBki,  where  it  was  taktni^  ' 
Stejneger  and  Orebnitzki.    This  interesting  speejes  is  well  known  in  Kanichfttt^ 
and  its  distinction  from  Salvelimis  malma  is  very  evident. 

One  specimen,  about  14  inches  long,  collected  at  Petropanlski  by  Barrett-HamiHM 
agrees  with  Bean's  description  above  cited,  except  in  the  longer  head,  which  is  eos* 
tained  ^  times  in  length  to  base  of  candal.     We  present  a  figure  of  this  spediNi 

30.  Criativomer  namayonah  (Walbanm). 

Recorded  from  the  Yukon  region. 
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Family    THYMAULIDvE. 

liyxnalliis  ftignifer  Rtchftrdaon. 

tleeordeU  by  I>r.  Be;in  frrun  Xaliit*>  and  St.  Mic^hiiel. 

f  Fomily    ARGENTINID/E. 

lallotua  TilloBus  {MUller).    Capelln. 

Two  females  wer<^  taken  at  Captains  IT  arbor,  T^imlaskn,  where  it  is  cammoii) 
yourij:;  were  very  abuiulaiit  aT*miMl  tli©  islainl  arnl  were  marked  l>y  tlieir  tranft- 
at  body,  poiiit^:^!  snout,  and  very  long  adipone  fin.  Gi^eat  numbers  were  aeen  at 
a  at  th©  end  of  September  rnnniiig  on  the  sbore  at  high  tide  and  dyrni^  there. 
It  is  reeorded  by  Dr.  Bean  from  St  Mieba4*l,  Cape  Li>sburne,  Point  Belcher,  and 
rer  Bay,  and  by  Htejneger  from  Bering  Island. 

ThaleichthyB  paclficus  IMt'liardmiiK     Eitlaeiitm;  CaiiineHih. 

Keoorded  from  Nusbagah  1  fiver  by  Dr.  iTilbert, 

OameruB  albatrosaia  Jcirditn  and  GUIit^rt,  Kinliuk  anndt :  New  Bpeciea.  {Plate  XLVI. ) 
Length,  8  inches;  head.  4^  in  length;  depth,  5i;  dorsal  ray.s,  2-10;  anal,  1-20; 
es,  75;  maxillary,  2,\  in  head;  eye,  5|;  snout,  rij;  niandible,  2;  pectorals,  IJ; 
trals,  1^;  dorsal,  1^;  base  ofiinal  as  long  as  hea«l;  eiindal,  Tg, 
Body  elongate,  moderately  compressed^  Back  elevated  at  nape,  so  that  anterior 
lie  is  s^miewhat  depressed  between  and  behiml  eyes.  Interorbital  si)ace  -Hjj  of 
t  Month  large;  lower  jaw  heavy,  strongly  proje4tting.  Opercle  with  concentric 
l^^^pctorals  moderate.  Ven trals  long*  Dorsal  liigh.  Anal  fin  low,  very  long; 
mgSt  ray  2|  in  head.  Caudal  nioderate,  well  forked.  Ven  trals  inserted  before 
laU  Scales  snjall,  deeidnous;  those  on  ba<*.k  still  smaller.  Lateral  line  distinct, 
rakers  long  and  slender,  about  12  below  angle  of  areh;  longest  about  as  long  as 
Tongue  with  moderate  tectii,  the  anterior  two  to  four  small  hooked  canines, 
►er  Jaw  with  small  sharp  teeth  similar  to  those  in  lower  jaw,  none  of  them  i^anine- 
,  Small  teeth  on  palatines  and  pterygoids.  Vomer  with  two  very  small  cunines 
oely  fang  like.  Color  bluish  above  with  bright  rcHectiuns.  Scales  margined  with 
I  points.  Sides  silvery  with  golden  and  coppery  luster.  Inside  of  gill  openings 
cy.     Fins  white,  somewhat  dotted. 

Two  specimens  caught  in  the  upward  haul  of  a  dredge  in  Shelikof  Straits,  north 
Carlak,  Kadiak  Island,  Alaska,  Albatross  station  No,  3075.  The  depth  of  the 
Ige  haul  was  U*9  fathoms,  Imt  tliese  fishes  were  no  doubt  taken  from  near  the 
ace.    One  s[ieeimen  is  H,  the  otlier  about  7  inches  in  length. 

The  species  is  allied  to  OamtTitH  denie^^  the  rainbow  smelt,  but  di tiers  in  the 
emely  long  anal  and  in  the  very  wesik  vomerine  and  lingual  canines. 

>smeruA  dentez  St«hidacliuer,     Ksiinbow  Hmi'lt 

One  specimetj  from  Petro]>aulski.     Head,4f ;  depth, 4,\;  dorsal,  1, 10;  anal,  1, 14; 

■»!  line,  t)8.     It  seems  not  to  differ  from  Alaskan  specimens. 

It  was  also  obtained  at  Petropaidski  by  Stejneger  and  Crebnitzki,     It  is  found 

le  east  shore  of  Bering  Sea  from  liristol  Bay  northward. 

Originally  described  Irom  Decastris  Bay.     It  has  been  recorded  by  Dr.  Bean  from 

lichael  and  Port  Claience,  and  by  l>r.  (filbert   from  Nakuek   and  Nushagak 

s,  and  in  Bristol  Bay, 
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86.  Oam^nui  thaMohtbjs  Ayret. 

Sevwal  young  specimens  from  Koshagak  BiVi^r  were  referred  to  this  f^^m^ 
Dr.  Gilbert  There  is  no  otber  record  of  it  ftom  Alaaka,  aud  tliese  uortbem  eiaiu^k 
may  prove  distinct  from  tbe  Oalifomian  q[>edes.    '^^ 

37.  MaMims  ottdoa  (PallM). 

Petropaolski  Harbor,  Sbana  Bay,  Itorap  Idand.  Al&o  recorded  i'rom  PetropdAl 
bySt^neger. 

The  posterior  insertion  of  tiie  ventral  lins  has  been  exaggemted  in  ihh  ^^m. 
Instead  of  being  below  or  posterior  to  the  middle  of  the  dorsal,  we  ilurl  it  iipitrao 
mately  under  front  of  dorsal,  varying  from  sligbtly  in  advance  of  thk  imnt  )u  \k 
yoong  to  slightly  behind  in  the  adults.  , 

^[W^mens  from  ,the  two  hnsalities  given  abQve  dll!'er  some  what  from  ea^li  otiiir  is 
length  of  dorsal  and  in  scale  formula^  Those  from  l^etropaaltiki  [lave  05  to  G7  mkk 
and  9  or  10  developed  rajrs  in  th^  dorsal;  .from  Itnrii[>  Is^latid,  57  t^o  GO  scalers,  and  ^  or 
9  rays  in  the  dorsal.  We. do  not  ventnre  to  separate  tlie  two  lots  on  the  b^m  of  m 
limited  material,  although  the  distinctive  charactiMH  are  eotistarit  in  about  iHM^teci 
mens  of  each.  In  M.  oligodan  Ener  (sJIf.  oUdm)  imm  Decastris  Bay  their  are  mi 
to  be  about  60  scales,  but  the  figure  of  Kner  shows  B8,  Rt^presentatives  oftliii 
species  from  St  Michael,  Alaska,  are  reported  as  having  55  t^  B()  gcale^,  ilm?^  ^m 
ingwith  those  from  Iturup.  In  the  former,  however,  the  palreil  Un^  appear  u^k 
longer,  M»preiia9U9  from  southeastern  Alaska  and  Fnget  Hounrl  difters  fntm  £ 
oUdna  from  Petxopanlski  no  more  than  tiie  latter  do  fmni  Iturup  or  St,  Wwhf^ 
specimens  here  called  Jf.  oUdu$.  It  seems  probable  that  we  are  dealing  either  wif^ 
one  fiq[>ecies  or  with  three  or  four. 

The  generic  name  Metoptu  was  regularly  proposed,  the  gemin  characten^,  and 
type  spedfled  on  page  14,  Proceedings  Academy  Natural  Bcieoce,  riiiladelpliia, 
1862.  On  the  following  page,  in  a  key  to  the  genera,  there  appears  Jn  iIm  plact^fk 
name  Hfp&mesus.  In  the  index  to  the  volume  the  name  Meftopm  atone  hp^r^ 
There  is  nothing  in  the  article  to  indicate  which  of  the  iiimies  was  the  fiind  cbflireflf 
the  author.  Even  were  that  evident,  we  consider  it  safer  to  conform  strictly  to  the 
law  of  priority  without  permitting  any  exceptions. 

38-  LeurogloBBiiB  stilbiiiB  Gilbert. 

Eecorded  from  near  Unalaska  in  351  to  406  fathoms. 
39.  TherobromuB  caUorhini  Lncns,  new  species.    Seal  fish.     (Plate  XLVII.) 

Among  the  fishes  obtained  from  the  stomachs  of  fur  seals  by  Messrs.  TownseDd 
and  Alexander  were  many  examples  of  an  undescribed  isospondylous  fish  related  to 
the  Argentinidae,  although  possibly  representing  a  new  family.  For  this  species  tlie 
name  Therohromus  callorhini  is  proposed,  from  the  fact  that  it  is  so  extensively  eateobj 
the  fur  seal.  Owing  to  the  tenderness  and  small  size  of  this  fish,  it  is  so  qoickly  acted oo 
by  the  gastric  juice  that  nothing  but  bones  remained  of  the  many  hundred  specimeM 
that  were  seen  and  while  evidently  common,  it  can  be  described  only  ftom  fl* 
skeleton.  No  example  of  Argentina  being  available  it  can  only  be  said  that  T^ 
hromus  differs  from  that  genus  in  the  shape  and  proportions  of  the  component  boott 
of  the  jaw  and  gill  covers,  and  that  it  finds  its  nearest  relative  in  MesopWj  tr(f^ 
which  it  may  be  readily  distinguished  by  its  cranial  characters  as  well  as  by  the  snukD 
number  of  vertebrae,  26,  22  as  against  32,  22. 
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»(B«Mi).. 
A  qieQimea  4|  ftetkng  cmm  aaliote  at  Samtner  Harbor^  Unala&ka,  AiiguM!!9, 
and  wM  tekan  alive  by  JTanes  O.  Blaine^  VnUed  Btiites  Marshal  at  Unak»kii,ihn 
has  i»60ented  it  to  tbe  United  States  Kational  Mu^etiiu,  Another  siiecimeDm 
adiore  aUve  atUnalaeka  the  praoeding  year.  The  RpeeieB  m  miid  to  be  (^^mmoQm 
tliat  loealiigr.    The  Allowing  is  a  desertptinri  of  the  Rpe^-imen  whan  fresh : 

Heed,«|;  depth,  1S|  D.,  40;  A^  16:  V:  L,  B;  I\,  13  or  14.  Length  of  Ioti^ 
dmssl  ray,  5|  in  body;  peotoral,  1^  in  heail^  veiitral,  3^  in  head;  lonf^^t  nj  n( 
aaal|  ^  in  head;  maiiillaiyi  1%}  imoii^  a|j  eye,  ^, 

Body  not  mndi  eoatipiaased»  tiie  flMh  Bomewhat  pellurhl  and  gelatinous,  cwemL 
with  Hdn,  smoothi  niaekeral*like  skin.  Lat^^ral  line  be^nuinir  auteriorty  above  level 
of  eye,  beooming  straiglit  at  abont  two-thirds  distance  from  itR  origtu  to  rmttA^ 
where  it  gradnall^  tiaas  to  a  Ugh  fleahy  keel^  black  in  color ^  and  e^inAptcnous  np^j 
all  the  way  ftom  the  ventrala  to  eandaL  MaxiUar^^  with  many  small  teeth  in  m 
irfegolar  aeries  or  naxvow  band;  tower  jaw  lak^rally  with  11  »t^ut,  bbw  like  t^el 
tamed  backward,  then  with  three  mnch  longer  but  similar  teeth  directed  backwant 
their  lengtih  abont  half  diameter  of  eye;  a  nlcnder  canine  on  each  »ide  at  tip  of  lawcr 
jaw;  then  abont  Sahort^  dander,  aharp  teeth  between  these  and  the  enlargea  lateral 
teeth  already  deacribed.  Front  of  ymner  with  three  imnieniie  fixed  canines  as  Ng 
as  eg^  two  dose  togetiier  in  flmiti  one  behind  them,  all  .^harp,  dat,  and  kntfe-iliaiiei 
Palatinea  each  with  a  atont  compneaaed  canine  like  those  in  ^ide  of  lower  jaw;  tlm 
Ave  broad,  elose-set,  saw-like  teeth  behind  it.  (^pereles  with  ntrong  »tnie  wlikZi 
radiate  ftom  the  npper  anterior  comer;  the^e  not  parallel  with  the  Hinmg  mUm 
sontal  rtri»  of  the  anbopcrcle.    Lower  jaw  with  strii)^  which  radiate  from  [)ebnid. 

Bye  very  large,  two  aharp,  low  ridges  iibove  it;  int^rorbita)  »pace  bm^id  m\ 
smooth;  gill  rakers  small,  few,  and  sliarp;  pt^endobranchi^  present^  a  nieni brace 
below  them  joining  the  first  gill  arch.  ^ 

Pectorals  long,  tbe  first  ray  broader  than  the  following,  strongly  serrate  on  ootv 
edge;  first  ventral  ray  with  a  few  distant  serrations,  mostly  confined  to  basal  portioo. 
Ventral  fins  small,  few  rayed,  inserted  at  a  distance  behind  the  head  nearly  eqoaitD 
twice  its  length.  Dorsal  much  lower  than  in  a  specimen  from  San  Luis  Obispo  Goon^^ 
Oal.,^  the.  first  ray  serrulate  inserted  just  behind  gill  opening;  adipose  fin  high  and 
long,  narrower  at  the  base  than  above,  inserted  but  little  behind  middle  of  vaL 
Caudal  unequal,  slightly  forked,  the  upper  lobe  the  longer;  caudal  peduncle  sleoder, 
as  thick  as  deep. 

Color  dusky  gray,  not  silvery  anywhere,  but  with  metallic  reflections.  Fins  id 
lateral  keel  black;  lower  side  of  head  whiter;  some  green  shades  in  eye,  uiddiiD 
blue  luster  on  dorsal  fin. 

Family  STERNOPTYCHIDyG. 

45.  Sternoptyz  diaphana  Lowe. 

Four  fine  specimens  found  by  the  schooner  Allen  floating  at  the  surface  off  RuTilft 
Islands,  said  to  have  been  with  many  others  killed  by  the  earthquakes.  We  can  imA 
see  that  these  dififer  from  Atlantic  specimens. 


>  Notes  on  a  specimen  of  Alepisaurus  cesculapius  Hdan,  ftom  the  coast  of  San  Luia  Obispo  Coiu|y, 
Cal.    Flora  Hartley  (Mrs.  C.  W.  Greene),  Proc.  Cal.  Acad.  Sci.,  V,  1895,  49. 


THE    FISHEB   OF   BERING   SEA. 


Family  DALLIID/E. 


443 


i   XSallia  pectoralia  Bem\>     nUc*kfiiib. 

CoiiimoTi   ill  the  rivorn  and    Rwanips  of  Alaska;   recorded  by  Dr.  Gilbert  from 
kt^liagak  Kiver.     Original ly  ileaf^rihed  from  St  Mirliael. 

Family  SY  N  APHOBRANCH  lD>e. 

^   ^SlstiobranchiiB  bathybiuB  (ntinther)* 

Kecorded  by  Dr.  Gilbert  from  station  XU^H  in  BeriiifC  Sea,  l,f*2i5  fathoms. 


Family  NOTACANTHID^^. 

I  Zldacdonaldla  challengori  (Vaillant). 

I     One  8|>ecim6!i   di  edited  at  station  33^J8,  west  of  the  Pribilof  Islands,  iu  1^625 

uotDfl.     The  type  frooi  olf  Tokio. 

Family  AMMODYTID/E. 
■    JijnmodyteB  personatus  Gininl.     (AmunKitfirK  ntnuranni*  ("ope.) 

Nnmerou8  spoeimena  were  taken  at  Bering  Island.  In  six  specimenft  the  lateral 
ftis  roiint  I4t)  to  1511,  the  dorsal  lin  DO  to  fU,  the  aual  M  or  31.  Tlie  single  Hpeeimen 
Itatned  at  l^nalaBkahas  1S."5  lateral  folds,  a  nnnd>er  mnch  larger  than  we  have  fonnd 
\  siijy  other  individual.  It  agrees  in  this  respect  with  the  type  of  .4,  (daHcamtH^  but 
fobably  represents  merely  extreme  variation  in  this  direction.  In  this  specimen  the 
^rsal  rays  are  01,  the  anal  3L  It  does  not  differ  except  in  nnmlier  of  lateral  folds 
om  speeimeDK  obtained  by  the  AUmfroHM  at  Makushin  Hay^  IJnalaska,  in  IHmK  in 
Igbt  of  these  the  folds  range  in  number  from  145  to  159.  In  three  specimens  the 
DTniil  varies  from  (*l  to  (h\  and  the  anal  frtnii  M  to  32,  Oompareil  with  specimens 
Om  Paget  Sonnd,  the  counts  average  slightly  higlier.  In  m\  individuals  from  the 
j^iiud  the  dorsal  has  rtH  or  59  rays,  the  anal  2(1  t4>  31,  In  one  specimen  the  lat€*ral 
Ms  are  bnt  13t>  in  number*  in  the  other  live  ranging  from  144  to  158.  In  these  counts 
of  the  folds  are  given,  including  the  very  short  ones  at  the  side  of  the  nape. 

Dr.  Beau  recorda  the  speeJes  from^  many  Im^alitiea  from  Kadiak  to  Plover  Hay, 

•  Hhyiichiafi  septipiiitiia  (Fa  Huh  J 

,  This  s}>e<*ie8,  which  would  seem  from  the  description  to  be  an  AnmwdyieH  with 
fetitral  fins,  has  not  been  seen  since  the  original  description.  It  is  not  certain  what 
t  is  nor  to  what  family  it  belongs.  It  has  been  made  by  Professor  Gill,  the  type  of  a 
iistinct  genus,  Rhi/nehiax, 

I  Family  GASTEROSTEID.^, 

I&l^  dasterostetiB  cataphractua  (Fnllaa). 

This  species  is  distributed  universally  along  all  shores  from  Bering  Sea  south  to 
Ca/ifornia.  When  strictly  marine  it  exhibits  little  variation,  bnt  on  becoming  colo- 
lized  in  fresh  water  it  is  subject  to  more  or  less  important  modifications^  which  are 
Daiuly  in  the  same  direction,  but  occur  in  varying  degrees  in  different  localities. 
Jonieof  these  colonies  are  strictly  isolated  and  would  receive  refMjgnition  were  it  not  that 
bey  are  extremely  variable  among  themselves  and  that  it  seems  impossible  as  yet  to 
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derise  a  Bdienie  which  shall  present  at  the  »ami<t  time  thi^tr  rehitioii»4  to  i\w  it^mi 
form  and  to  the limitleeB  namber  of  other  oc>Iot]i«38.  We  have  thf^Tii  along  i\w « ntot 
range  <rf typical  marine  O.  (wkiifkraeiu$^  where  tliey  t^v^m  to  [ireac^nt  an  acromfau^iitg 
series  ci  variant  fresh-water  groups,  whicli  tiava  been  in  tlie  main  iiuk|H*tHlfntlT 
derived  from  the  marine  stock.  The  amoaiit  of  divergence  whieh  they  exhibit  ta 
typical  etUofkraeku  is  not  geographically  progresiti  ve,  Thun  we  have  in  tbe  prmul 
collection^  from  a  lake  on  Medni  Idand,  specimenR  in  whic!h  all  of  the  hiteral  pl&te^are 
invariably  present^  though  naitow  and  perfectly  ttmoo th  ^  the  mod  i  i\vn  tion  bei  tig;  evitbt 
in  the  reduction  of  the  spines,  the  pubic  pifite,  and  the  iieetonil  tins.  On  tlie  neigh 
boring  islaod,  the  fresh-'Water  finm  develops  but  8  pbites  or  \em.  (See  Bean,  ?m 
U.  S.  Nat  Mu&,1898|  2M.)  In  San  FraQeis<)i]ito  Creek  at  Palo  Alto  there  imii 
average  of  6  plates;  In  San  Oregorio  Greek,  but  n  few  tnile^^  ^iw^y,  there  m  nn  aveng? 
of  20  plates,  while  other  neighboring  streams  have  fully  jdated  sii>eetmen»only.  It 
seems  evident,  therelSMre,  that  the  partially  ptutcHl  form  {^^(L  mimm^thahift*')  i^iw^m 
possess  the  characteristics  of  a  subspecies,  its  divergence  fram  the  parent  fm  nuicit  hfmi 
geographically  progressive.  Still  lesscan  we  reeogui?.e  it  as  a  s[>eeieH^  the  tnlly  plufi^l 
groups  into  which  it  passes  being  indistin^ii»habl6  from  (L  eataphrartuji.  Furtbtr 
evidence  of  complete  intergradation  of  fttlly  phited^  imrtially  jdated,  and  wholly 
naked  forms  is  found  in  a  careftaUy  prepared  t^ible  by  C.  Rutt«r  (Proc.  <J»L  A(^l 
Sci.,  1896,  248).  The^  naked  ibrms  are  confined  to  a  few  streams  In  tioattjem  Titi- 
lbriiia,andmaybederignatedOa«l0ft»ftoiitM/iT;)^m(^^^^^  inllianmmL  A  Urgertanomt 
of  material  and  more  detailed  investigation  may  ul  ti  ma tely  de  mtin  atmti^  the  iMmnilijlirf 
of  recognizing  among  the  firesh-water  group>i  of  stiekle^bticks  Bub»x>eGieii  eoeitetititTi 
in  range  with  the  fresh-water  flMinal  areas  in  wbieh  they  oecnr,  but  this  d<ies  not  mm 
probable.  An  apparentiy  similar  condition  ia  pre^tented  by  (/.  biffpinoiniit  of  tlie  limih 
Atlantic  coast  of  America  and  O.aeuUMuBot  nortiiern  Eiiro()e.  TbacharaeterH^alHcd 
to  separate  these  species  fh>m  each  other  and  from  (3*  cataphractuti  nm  imt  Im^ccid 
sidered  satisfiictory.  It  seems  probable  that  all  will  be  nltimately  nnitt*i1  under  m<! 
spedflc  name.  , 

Specimens  in  the  present  collection  are  from  Tareinsky,  Kamchatka  (collected  1^ 
Mr.  Barrett-Hamilton);  Nikolski,  Bering  Island;  the  Lagoon,  St.  Paul  Island;  Son- 
mer  Harbor,  Unalaska;  Freshwater  Lake,  Medni  Island. 

Among  all  the  collections  we  note  here  as  elsewhere  the  great  preponderanee  of 
females  over  males.  The  males  can  be  distinguished  at  sight  by  the  larger  head  ui 
longer  pectorals.  As  already  noted,  the  marine  specimens  exhibit  little  variatioB. 
We  note,  however,  that  those  from  the  Kamchatka  coast,  Bering  and  St.  Paul  island^ 
as  compared  with  those  from  southeastern  Alaska  and  Pnget  Sound,  exhibit  digbtlf 
longer  heads,  longer  pectoral  fins,  deeper  sculpturing  on  the  head,  and  much  rooglicf 
spination  of  the  plates,  which  are  also  deeper.  In  this  they  agree  with  specimeM 
which  we  have  examined  from  Alaskan  coast  near  Bering  Straits.  Unalaska  sped- 
mens  agree,  however,  with  the  southern  form. 
52.  PygoftteuB  pongitius  (Linntens). 

Petropaulski  Harbor,  fresh-water  lake  near  Tareinsky  Bay.  lu  the  specimoii 
from  Petropaulski  the  ventral  spines  average  shorter  than  in  those  from  the  Uke, 
being  contained  2$  to  3  times  in  the  head  in  the  former,  2^  to  2§  in  the  latter.  TlM 
pubic  bone  varies  greatly  in  length  and  in  relative  width.    It  is  evident  that  neitlier 
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oil  ba^  of  ttie  subofbit^  stay^  three  others  on  the  orbital  rim  before^l^l^id  thieeoi 
tbe  eflge  of  the  preorbit^.  Podttemiioral  with  two  or  three  spiuoas  jMiliitSf  n  iharp 
qpine  oo  tbe  postero-teiniiora!  and  a  Hat  one  on  hutnenm*  Oporvle  with  two  ^tmof 
qptiies  divergiii^^  ea.i:h  fomiicg  a  ridge  on  the  booe.  Two  spines  at  jauetioii  of  sob-, 
open;le  and  iateropert^le.  Pr60|>6tH^le  with  live  racUatmg  opines,  the  ssecoDd  loi 
a|  in  eye.  Splice  between  occipital  Hpinea  U€^arly  flat.  Puittarior  tumtril  twice  m 
M  anterior.  Lower  jaw  with  four  large  mucoufi  pores  on  euc^h  »ide.  Scales  ratlMf 
bu^ge,  roughctenoidf  decidaous.  Bough  ^caleti  on  middle  ofmaxiUary  and  on  almost 
the  whole  sarface  of  lower  jaw.  Tip  of  lower  jsiw  somewhat  project!  ug,  the  symplij^ 
thickened.  Dor»al  spiiieB  low,  slender.  Soft  dorsal  higher.  Second  anal  npine  mmt- 
what  shorter  than  third,  tbe  soft  raya  high.  Pectoiiil  rather  long,  not  qaite  reacbiof 
T6nt,  bat  beyond  tips  of  ventralu*  Caudal  slightly  lanate.  Oolor,  plain  unilbrm  brkk 
X6d,  the  edg^  of  dorsal^  ana!^  caudal,  and  ventral  bhickifih.     Pectoral  witbgnt  dmkf 


shade.    Tracer  of  thre*i  dusky  shadt^s  across  cheeks  and  opercles.     Inside  of  monft 
and  gill  opening  cop[)ery  red.     Peritoneum  silvery. 

The  species  is  hare  described  &om  four  spec  i  me  us  dredged  by  the  Albainm^ 
July  20, 1897,  in  Shelikof  Strait,  off  Kadiak,  Alaska,  in  120  fathoms.  They  art^  ^ 
1^  to  24  feet  in  length. 

The  species  is  nearest  SebeuntodeM  miniatug^  but  is  well  separated  from  all  theotbei 
American  species  by  the  iucreased  nu tuber  of  cranial  spines.  It  needs  eomparisoa, 
only  with  iSehastod^s  ina^ru^rtr^  (Flilgendorf),  a  Japauese  Kpecies  described  from  lea^ 
not  known  to  as.  It  is  evident  that  this  is  tbe  red  species  wrongly  identified  blF 
PallaH  as  the  ivdnltof  his  Perva  variabiliM,  the  ty^ie  of  the  latter  being  the  Epinephdu 
cilia tuH  of  Tilesias.  One  of  Pallas- s  spccinien!^  from  the  Aleutian  Islands  ha^  ken 
examined  by  Dr,  Jordan  and  described  under  the  probably  erroneous  name  of  S^M- 
ickthi/s  matztirbara:. 

Specimens  probably  of  this  species  have  been  taken  in  stomachs  of  four  seals  ia 
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I  the  Gulf  of  AliiskH*  It  is  said  that  wptH^iuieiis  are  octuusionaHy  taken  with  JSebaa- 
iea  ciliatm  in  tiie  salmou  nets  about  Karluk,  on  Kadiak  island. 

I.  Sebastodes  ciliatua  (Tik«in«). 

The  only  «pei*inien8   now   known   in  c^ollections  are  from  Kadiak,  wliere  it  is 
5K>rt€^<l  to  be  abundant, 
I.  Sebaatodes  taczauowakii  (Sttiiudtti^htiur). 

I  One  spoi^imen,  16  cm.  long,  tVimi  8hana  Bay,  [tunii»  Island  (one  of  tbe  Kuriles), 
ur  H|)ei'imen  aj^jrees  well  with  Steindaehner's  deHrription  of  tli*5  types  wliich  ranie 
oni  nnrtbeni  Japan, 

L  Color  warm  brown  above  and  on  sides,  palor  brown  below;  obst'ure  «badinfj:H  of 
ker  brown  uii  upper  part  «»f  aideis;  many  nrales  with  banil  or  w^ntral  area  darker. 
Erc'lea  with  a  dusky  ^Uatle;  no  dark  streaks  on  head.  Fins  brown^  alt  except  the 
^ral8,  and  caudal  beeurniug  distinctly  black  on  distal  ixirtion.  Lining  of  buccal 
gill  cavities  white,  but  with  a  narrow  dark  streak  along  each  side  of  floor  of 
tiuth  anteriorly.     Peritooeuui  browTdHh-bbii-k,  uniformly  and  densely  pigmented. 

Crown  and  oci^ipitt  evenly  convex,  without  spines  or  ridges.  Nasal  spities  low 
icl  strong,  A  rather  wide  low  preoeidar  ridge,  ending  in  a  strong  depressed  sijtne, 
mpraocular  ridge  nearly  obsolete,  without  si)inej  its  posterior  portion  evenly  scaled 
fer.  Preorbital  sinuate  anteriorly,  without  spines.  Preopercular  sinnes  short  arid 
Irong,  rtattenedj  the  second  and  tiiird  the  largest,  directed  biu^kward,  the  litth  repre- 
ented  by  a  slightly  i>rqiectiug  lobe.  Opercular  spines  similar  to  those  on  preopercle, 
be  lower  tbe  largest.  Oill  rakers  long  and  slender,  Itl^  -7,  the  longest  half  the 
ffbital  diameter. 

Qe^,  3i  in  length;  dcptlij  2i^i^.  Legist  depth  enndal  peduncle,  SI  in  hcmL  Eye, 
H  in  head;  intererrbital  space,  4|;  snoutj  4;  maxillary^  2.  IK,  XII,  I,  14;  A.,  HI,  7. 
Pe^Jtorals  with  16  rays,  of  which  the  lower  7  are  simple.  Forty- live  pores  in  the 
uleral  line. 

Spinous  dorsal  h>w,  with  evenly  rounded  contour,  the  fourth,  litth,  and  sixth 
pines  equals  twice  the  twelfth,  2^  in  head.  Longest  sott  ray  of  dorsal,  2^  in  head. 
fcH!OD<i  anal  sj^ine  hmgcr  and  much  stronger  than  third,  2  in  head.  Caudal  slightly 
marginate.  Pectorals  reaching  beyond  vent,  31  in  length.  Ventrals  slightly  over- 
^pjTig  the  vent,  equaling  distance  from  tip  of  snoot  to  upper  end  of  prcoperele. 

Scales  strongly  ctenoid j  except  on  cheeks,  breast,  and  tins.  Top  of  head  scaled 
irward  to  nasal  spines.  Cheeks,  opercles,  and  preorbitals  wholly  invested,  except  the 
interior  extremity  of  the  latter.     Maxillary  and  mandible  with  jjartially  embedded 

f'cloid  scales.     Branch iostegal  rays  naked,  or  partially  invested.     Scales  on  breast 
id  prepectoral  area  excessively  small.     Many  small  accessory  scales  on  back  and 
lideis.     Bas:il  half  to  three  lourths  of  vertical  tins  densely  scalecL     fcieries  of  due 
*cale4S  follow  pectoral  and  ventral  rays  nearly  to  their  tips. 
6l  SebaBtodes  glaucua  (llilgendorO. 

j  One  specimen,  49  cm.  h^ng,  from  Bering  Island.  Originally  described  from  Yeso. 
'  The  identilication  is  made  with  some  doubt,  owing  to  lack  of  any  detailed  deserip- 
pa   of  the  type,  a  dried  specimen  from  Yeso,  and  to  some  nunor  discrepancies 

(tween  the  two.  Our  specimen  has  Di^  (not  411)  tubes  in  the  lat-eral  line,  the  nasal 
ine  is  small,  but  not  properly  to  be  called  rudimentary,  the  dorsal  notch  seems  some* 
liat  deeper,  and  the  second  anal  spine  somewhat  shorter.  Following  is  a  detailed 
0cription  of  ooi*  sijecimeu : 

Crown  and  occiput  very  broad,  more  eonvexly  arched  than  in  any  other  species 
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kaawn  to  us.  Haaal  i^iiieB  low,  but  strong*  Ot^nliir  ridge  luw,  e  videii  t  on  Ij  above  ftoil 
of  eye.  Ood|^tal  ridges  baiely  evideiity  evenly  sealed  over.  Top  of  head  oUierwift 
witiioat  spines,  ridges,  or  fturows,  the  even  eon  vex  eurve  iiiibrokeD.  Vertical  distance 
from  Qiiddle  of  inteiorbit«l  pp^KW  to  upper,  edge  of  orbit  ei|iialiug  half  vertical  diam- 
eter of  orUt.  Anteri<Nr  margin  of  preorbita]  with  two  rotitided  lob«5B  which  do  not 
bear  spinous  points.  Preoperoolar  spines  very  ^troug,  the  upper  tw  o  cloaety  appniii^ 
mate,  the  others  wide^  sq^arated.  All  the  si>irieH  are  sharp  |>oltited^  tlie  uppernuMil 
yery  wide  at  base,  ttie  second  mnoh  naoower,  the  others  short  and  wide.  Upim  two 
sj^es  directed  backward,  the  three  lower  dowuward  aud  backward.  Operctilar 
spines  strong,  flat,  often  bifid  or  trifld.  Bplnen  on  adjacent  angles  of  sabopercle  and 
interoperole  sometimes  bifid;  behind  th^se  on  margiu  of  saboiiercle  a  few  i^hort  spirioos 
pdnts.  Oill  rakers  very  long  and  dender,  11+2!^  in  number,  the  auterjor  one  or  two 
of  lower  arch  tnberaolar;  the  longest  (22  ipim.)  more  than  two^ thirds  diameter  of  (iriiit 
Mandible  very  heavy,  the  symphysis  not  produced^  the  two  jaws  miheq  uaL  v^omi 
and  palatine  patches  of  teeOi  eztromely  narrow. 

Head,  3^  in  length;  d^th,  2f.  Bye,  4{  |n  head,  1^  in  stioiit.  luterorbital  width, 
3|  in  head.  D.,  XIY,  16;  A.,  in,  8.  Lateral  line  with  56  poreo.  Highest  f?an»l 
spine,  2^  in  head;  thirteenth  spine,  i|;  fbnrteenth  spinei  S|;  seooud  ^lal  spine^^; 
third  anal  spine,  3^;  longest  soft  ray  of  dorsid,  If,,. 

Fins  high,  the  third  to  seventh  dorsal  spines  subequal.     Caudal  very  i^Uglitfj 
emarginate.    Anid  spines  graduated.    Pectorals  ac^areely  reaching  vertical  ^om  xmU 
the  lower  9  simple,  the  10  upper  forked.    YttitnU  not  reaching  vent,  two-thirds  length 
of  head.     Oaudal  scaled  to  tip  on  membranes  and  rays.     8oft  dorsal  and  anal  witb 
narrow  bands  of  scales  following  the  rays  to  or  nearly  to  their  tipt^^  the  niembnuie^  ot 
the  first  three  or  fimr  rays  In  each  fin  wholly  scaled  on  hmml  third.     Spinous  clorsif 
naked.     Pectorals  seated  on  basal  half;  ventraln  naked.     Of  the  head,  the  maxillary 
and  mandible,  the  brahchiostegal  rays,  the  anterior  an<l  tipper  half  of  inreropenlein<f 
all  of  preorbital  except  a  minute  area  along  itti  posterior  margin  are  naked*    Thi^ 
body  is  covered  with  small  weakly  ctenoid  scales,  largely  covered  over  by  the  eitm 
ordinarily  developed  accessory  scales.     Scaler  on  breast,  belly ^  and  pronectomhiw 
smooth.    The  naked  skin  covering  bones  of  head  lm  minutely  wriukltMl  or  pappito. 

Color  in  spirits  light  brownish  on  body  and  tins,  with  darker  shades  on  \i\v»,0 
membranes,  opercles,  and  top  of  head.  It  may  have  been  reddish  in  life.  Month  Mid 
gill  cavity  white.    Peritoneum  jet  black. 

We  prefer  at  present  not  to  separate  this  .spec- ten  from  iSehaMoiies  on  tbe  htreogtb 
of  the  increased  number  of  dorsal  spines. 

Family  HEXAGR AMMID^^. 

62.  Hexagrammos  stelleri  Tilesius. 

Hexagrammo8  aaper  (Steller)  Tilesios,  Act.  Acad.  Petr<j|i.  11,  ■)U>i  D^tO. 
Lahrax  hexagrammus  Pallas,  Zoogr.  Rosso- Asiat.  Til,  *Ml,  1811- 
ChiropBia  nehulosuB  Girard,  U.  S.  Pac.  R.  R.  Surv.,  Fi«hi^,  45, 
Chirus  irigrammua  Cope,  Proc.  Anier.  Philos.  Soc,  Pbila.,  ISTS,  211, 
Hexagrammos  hexagrammus  Jordan  and  Everiuaiiti,  Clivcktist,  4Zi. 

Two  specimens  from  Petropaulski ;  several  specimens  from  Onaln^ka  and  KsirlnL 
This  species  seems  much  less  abundant  along  the  shores  of  Bering  Bea  than  //.  i^'^ 
grammus  (ordinatus).    The  Petropaulski  specimens  give  the  following  data:  llorsal 
XXII,  21;  XXIII,  20;  anal  23, 24;  pectoral,  20.    Cheeks  sealed  above  and  behind  tk 
suborbital  stay,  naked  in  front  of  and  including  the  stay,  except  for  a  small  patch  of 
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\  im mediately  bt*low  tbe  ^tay,  present  in  one  specimen.  rnteroi>ercie,  8iiboperclci, 
ipercle  naked,  except  Ibr  a  fiiinill  patch  of  ncales  on  upper  part  of  the  latter. 
r  lateral  line  ending'  innler  set!4>nd  or  iburtli  8pine  in  one  specimen,  nntler  tentli 
elftU  spine  in  the  other.  The  fourth  exteodn  barely  to  baBO  of  ventrals  in  one 
well,  to  opposite  cud  of  basal  tiftli  of  ventrals  in  tlie  other.  Tiiere  are  7,  S,  *jrO 
I  in  ail  obi  if]  lie  series  between  neeond  innl  third  Uuen,  counted  near  middle  id' 
Tlie  lower  most  line  forks  at  a  ptvint  tslit4;htly  iiearcr  base  than  tip  ol"  vent  nils, 
Itiiuce  fronj  ventrals  less  than  half  iti5  distinct*  troni  viait,  Ventrals  pointed, 
diu^  beyond  pectorals  antl  more  than  halfway  to  front  of  anal.  The  caudal  fin 
ongly  emarginate  wlien  <'lo8ed,  becoming  triiueate  when  spread.  It  is  sciiled  on 
half  only.  Color  as  usual  in  the  speeieSj  the  light  spots  on  sides  numerous, 
as  largo  as  pupil.  Fins  bright  reddish  or  orauge,  eBi>ecially  ou  basal  half. 
In  Bean  records  this  species  from  Kailiak,  LIualaska,  Atka,  St.  Michael,  and 
Ularence,  and  8tejueger  Ibund  it  ou  Bering  Island  and  at  Petrox>aulski. 
BocagTammos  octogrammuB  (Pftllua).  (FUtc»L.) 
Chirug  ordinaUia  Cape,  Proc.  Ainer,  PIiJL  Sor..  Pbilsi.,  1873,  28, 

be  commonest  ^hore  form  of  the  genus  in  Bering  Sea.  8i>ecimeus  were  taken  at 
bska,  Fetropaulski,  Bobbeu  Island,  and  Iturnp  Island.  I>r.  Beau  records  it  from 
tska,  and  r*n  Stejneger  found  it  ou  Bering  Island  and  at  l*etropanlski. 
ilia  species  is  cnrreutly  known  as  IL  ortlinatuH,  \Vc  nrnke  the  identification 
Qctogrammu^  for  the  following  reasons:  (a)  It  occurs  abundantly  at  the  type 
ty  for  oclotjrammu^j  and  so  closely  re&imibles  JL  asper  as  to  often  reqnire  chise 
ny  t'O  seiKirate  thx*  two  S|tecies.  According  to  Tallas,  (trfttt^nfmmttts  and  (tsptr  ;ire 
msi4lercd  distinct  by  the  natives  and  were  even  confounded  l*y  Steller.  (h)  (fcto- 
nus  is  said  to  be  idmndant  throughout  the  Kamchatkau  region  and  the  Aleutian 
Is.  Yet>  if  not  oiyJiufititii^  it  is  ncd.  tn  be  idcntihed  with  any  known  species,  and 
have  esf -aped  the  notice  of  all  re4^^ent  collectors,  (c)  f>Y/of/rfTWjynr«  is  described 
viug  19  dorsal  sidnes  and  1*4  anal  rays.  This  is  the  nsual  formula  for  ordlnainfi^ 
no  other  species  is  known  to  have  as  few  as  ID  spines  The  only  important  ele- 
in  the  description  of  uetofjrammuH  which  fails  to  apply  to  nrdhttftun  is  the  sr|iia- 
lU  of  the  cheeks.  OrtwfrnmmuM  is  said  to  have  the  snbocular  lamella  iniuntely 
1,  while  iu  all  si>ei'ies  except  IL  (levuf/rammuti  the  suborbital  ring  as  well  as  the 
hital  scale  are:  scaleless*  The  present  species  shows  some  variation  in  the 
iiation  of  the  oijercles.  The  lower  portion  of  subopercle  is  usually  naked  in  our 
nena,  but  is  in  some  of  them  completely  scaled.  There  may  be  exceptionally  a 
3alea  ou  adjacent  edge  of  interopercle.     We  append  fin  counts  in  14  si>ecimen8: 
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AnaL 

LooaUty. 

XIX,  22 

23 

IS 

Bhuift  Bay,  Ituruij  IiLaud. 
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XIX, 23 

24 

Do. 

XIX.  23 

21 
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XIX,  2a 

24 

Do, 

XXX,  S3 

25 
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XX,  S2 

24 

Do. 
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34 
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XIX,23 

24 
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XIX»24 

24 
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XIX,  2i 

24 
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XIX,  24 
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ihmA  and  B6Mi|Pvoe.U.aHfttlflUivl896,383  (Pel;nip«^) 
of  PftUM. 

IToBifiroiui  MpeoimBBB  from  Bobben  Ifllaady  cme  Bpbdmmi  each  from  Baring  ^r»A 
Itnnip  iakMida  It  is  not  yet  known  from  the  Amerioan  coasts.  It  i&  TecmH  t*f 
Been  and  Bean  from  Petropaolski  under  the  enmieoaa  name  of  M.  de^^jgrmm'^ 
Yoang  spedmens  up  to  20  om.  in  length  have  the  aeaiaa  all  ron^h  ctenoid,  as  in//. 
atper  and  if.  oetofriomimmM.  Spedmens  90  om.  long  have  moat  of  the  scales  mLocA\  m 
few  along  middle  of  aides  still  etenoid.  In  an  adnlt  64  em.  long  all  the  seak  are 
smoothi  those  on  head  and  nape  partially  imbedded. 

In  shape  and  general  appearance  this  spedea  mnch  resemblee  JET,  ot^mmu. 
It  has  a  deep  caudal  pednndCi  a  conyexly  ronnded  candal  flu,  and  a  rather  bluntly 
ronnded  snont. 

Head^3tto4inlmigth;  depth,  3f  to 8f.  D., XX  to  XXII,  22  to  24^  X.^mU 
P.,  20  to  21.  Outer  row  of  teeth  enlarged  in  both  uppar  and  lower  jaws,  Ti^^rli  m 
Vomer  and  firont  of  palatines.  Maxillary  extending  to  below  midille  of  eye  in  adQltA, 
2|  in  head  (2f  in  young).  A  small  flap  above  qra^  fringed  along  the  ai^r^nn.  No 
tentadee  on  ni^ie.  Fins  high^  the  spinous  dorsal  deeply  ]iot4;he<!f  tlie  laat  f^ne 
somewhat  longer  than  the  one  inreceding.  In  the  adult  the  flfth  Hptne  t»  tha  long^ 
nearly  half  length  of  head,  tiie  third  and  Ibnrth  twines  nftirly  ec|ual  to  tlir  AftJu 
From  the  flfth  the  si^es  gradually  diminish  in  hdght  to  near  the  end  of  ibft  lUf 
when  th^  become  rapidly  shortened  to  Ibrm  the  notdi. 

Oaudal  very  broad  at  basci  convex  at  its  posterior  margin  even  wben  the  h  \8 
ckwed.  Pectorals  broadly  rounded,  rather  shorty  the  longest  rays  1  j  to  U  m  kid» 
not  nearly  reaching  vertic^  from  vent.  Ventral  flns  1|  to  2  in  head,  short  md  imiM 
in  the  young,  becoming  longer  and  more  pointed  in  adults.  The  pectoral  aii<1  v  i  iitral 
rays  are  very  broad,  especially  toward  their  tips,  and  are  much  branched.  Tka^ift 
rays  of  dorsal  and  anal  fins  are  deft  on  terminal  fifth,  as  in  other  specie^  tike  m 
halves  not  diverging. 

There  are  five  lateral  lines  on  each  side,  as  usual,  two  dorsal,  a  metliau,  and  t*i> 
ventral.  The  upper  dorsal  line  is  continued  to  beyond  middle  of  «econd  dorsal  Sif 
usually  ending  under  the  fourteenth  or  sixteenth  rays.  The  lower  doreal  line  mi  ik 
median  line  are  extended  to  base  of  caudal.  The  upi>er  ventral  line  originakii^l<'' 
and  in  front  of  the  pectoral  fin,  passes  immediately  above  base  of  ventral,  to  wltiili  i\ 
does  not  send  a  separate  branch,  and  terminates  opposite  middle  of  anal  titi.  '^^^ 
lower  ventral  line  is  single  on  breast,  forks  in  advance  of  middle  of  ventral  fiisfit^^ 
branches  passing  to  base  of  caudal. 

In  the  young  the  scales  are  all  ctenoid  except  those  in  mid  ventral  region, l«ffiart» 
prepectoral  area,  and  sides  of  head.  The  snout,  subocular  ring,  saborbiul  MJ\ 
iuteropercle,  and  usually  the  lowermost  portion  of  suboperctej  sealeleas.  Ba«ifclWf 
or  more  of  caudal,  and  basal  third  of  soft  dorsal,  with  the  membrane  deuaely  waW* 
Pectoral  basis  also  densely  scaled.  Scales  on  breast  not  greatly  I'e^liieed;  m*iri?tlit* 
half  as  large  as  those  on  middle  of  sides.  Median  lateral  line  with  110  pores.  Bi]^ 
or  9  scales  in  an  oblique  series  between  median  line  and  the  one  above  it. 

Color  in  most  of  our  specimens  a  nearly  uniform  warm  brfiwn,  lighter  on  iiDtl*| 
parts,  marked  only  with  irregular,  small,  black  spots  and  lines^,  which  may  extend 
the  dorsal  and  pectoral  fins.    The  anals  and  ventrals  are  black,  the  thickent'd  tips 
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y8  ill  these  and  the  peGtx)ral  Ouh  often  white.  A  large,  blai'kmh  homernl  .spot 
hg  s[*edtiieyfi,  ofti'ii  dLsappeariui^  in  atlults*  One  specimen  (Iturup  Lslaiid)  has 
wr  parts,  inrlodiiig  dorsal  ami  eaudal  lins,  bri^^lit  reddish,  with  some  dusky 
I  and  ^landings,  the  humeral  s(K>t  (lotispieaous.    The  fin  rays  are  as  follows  in 

[lens: 


Domo]. 

AdaI. 

toral. 

Donul. 

XXII,  2a 

XXII.  23 

XXII.  23 

XX T I.  '23 

XXil,  114 

XXni.  23 

Aaai. 

23 
23 

2a 

24 

2a 

!!1 
21 
21 
21 
21 
21 

XX,  24 
XXI,  23 

xxn,  S2 

XXIt^  21 
XXII,  S3 

xxn,  S3 

22 

33 

n 
n 

S3 
S8 

1 
21 
211 
21 

*  coBvenience  we  append  a  short  dtagnoais  of  each  of  the  known  species  of 

mimo^.     It  will  be  noted  that  all  of  these,  except  JL  otfikii^  were  koown  to 

//.  ottikii  has  also  been  long  known  in  (uyllectors^  thongh  but  recently  distin- 

from  JLifteUeri  {Ii.  hejcaffrtpmmiin).    It  seems  probable  that  all  existing  species 

^ratumm  are  now  known  to  us.     There  are  mdforndy  tive  lateral  lines  on  esicli 

ill  spe<*ies  of  llejufjnrmnioH.    The  second,  third,  aiid  Jifrb  lines  are  cunipletein 

lie  the  first  and  fourtli  are  variously  develope*!,  ami  offer  valuable  spetitic 

irs. 


1  ftud  apercles  fully  iDvested  with  cycloid  sottlaa,  rnclmliu^  the  area  ovi?rlyiiig  siilmrWtal 
atay;  «iiout,,  juwh^  preorliitjil,  iiit<?rofM'Tclfl,  and  rwljnrfiiit  |yi)rtioii  of  prpoprrrle 
scalaktiH.  Br^jMifc  fOid  prepfict<»rfvl  areit  witJi  cycloid  scsili^jt  miiob  \vh^  ihin\  half 
the  aiKi^  of  thoa«  on  Nidea;  sral^a  elaewhere  rt«iiojd.  Ten  or  II  wrnle.**  i»i  an 
obn<|iio  fierttiH  betweeu  tati^nil  Itiif  iitul  the  i>n(^  aliovo  it.  Upper  Un&  cif  poren 
t;xt6ndiiijbr  tu  or  beytHitl  iiiiddlt^  uf  Huft  dorsal,  thv.  foiirtli  lino  uubnioebed^ 
tixleitdlu^  tu  ofipuHite  mtddl4>  uf  anul;  loiver  Mim  lirancliiiii^  iiBoiilly  bebirid 
middle  of  veiitnils,  Mf^inbraiies  (»f  sol't  doraal  and  ciiiidal  deiiKidy  KnilL'd  thv  more 
than  balf  height  of  tin.  Tivo  pa&g  of  vutaneotn^  Jfniat  on  htud,  tbts  imual  Mupraoc- 
ular  pair,  leaa  tbau  half  diaiuetiT  of  pupH,  and  a  niuidi  smaller  orctpital  pair 
which  Ik  prt^Hcnt  in  iio  other  8p«i"it'a.  DorHul  deeply  notcht^d,  Ciiudiil  eDiargt* 
nat«  when  clowad^  slightly  convex  when  widely  spread,  Adiilta  briglitly  colored, 
the  mains  with  large  wky-ldnt^  spots,  the  females  with  smaller  red  or  oraujcre 
apota.     Yonng  Boinetiuips  plain  brown,  with  dark  plain  humeral  spot*     !>.»  XXI, 

24;  A,,  24.     Bitka,'  to  Monterey.  ... . ................   H.  nKCAiiUAM^us. 

I  not  fully  scaled,  the  area,  at  Icaat^  overlying  Bnljorbital  »tay  n:iked.     No  dap  on  ocrdpiit* 

artJi  liue  uf  {H>retf  ahoic,  forking  in  advutirc  of  liaMe  of  \  mUralH,  I  he  lu^wcr  hraiii'h  riinniug  to 
bane  of  ventral  fin,  whore  it  ends,  the  upper  braiirh  nsnally  ahurt,  emling  oppo- 
Mite  middle  <»f  veutrala,  rarely  loi»gor.  Second  lino  reaL-hiiig  nikldlc  of  second 
doraal,  Hcaletj  very  roogldy  f  teuoid,  exeept  on  breast^  prepecloral  region^and 
Hiden  of  hea^L  f^even  or  8  acftJea  in  an  *diH<]iie  «eric8  bi-twcvn  third  hilcral  nne 
and  the  one  iihove  it.  I^ower  line  forkcil  in  front  of  middle  of  ventral  fui.  Caudsil 
densely  covered  withcompHratively  large  acalea  to  behind  middle  of  lin,  the  scalett 
iu  single  ^wrieH  except  on  middle  rays,  Supraorbital  llap  large^  coarsely  fringed, 
e(|ua]iiig  or  exeeeding  vcrtieal  diameter  of  eye.  Eyo  very  small ^  5 i  in  head  in 
adults.  Candal  peduncle  deep,  itJ<  depth  p'eater  than  lengtli  of  snout,  the  candal 
fin  very  broad,  rounded  l»ebind,  even  when  the  tin  in  cUjw^d.  DorsalH  deeply 
notched-  Adults  uBually  deep  brown*  with  blackish  inottlings  and  more  or  less 
diatiQCt  iracds  of  radiating  streaks  aionnd  the  eye,  and  a  round  dusky  humeral 


fled  by  Dr.  B«An  tritin  CualiwkA;  but  thia  record  needii  v«riticiitloD.     It  Istibiitnluut  tit  Sitkii,  both  tbe  lArge- 
riattiM)  Au(i  HinaU  B|H>tt«id  femal^j^  (gfuttatnin  l>eiug  pr«4«nt,  but  mo  iiimUhi  ^efm*tdtatu^it  wer(5  wen. 
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74.  HuUnw  aealliir  (B««). 

Trinltgr  Idands  and  westward,  Mmth  of  the  Alaskan  PeniDsala. 
7ft.  XooUnw  botmUs  Gilbert. 

DeMvibed  from  aboat  Unalaska  and  from  Bristol  Bay  in  deep  water, 
ofloelasy  elo. 

7e.  ArtiidMIliiii  jMoifioiis  QUberi. 

Very  comiiKm.  Statioiis  3837,  8838,  and  3639^  oft'  St  Paal  Island,  iii  :ii,  MM 
27  Jbthoms;  3848  and  3844,  off  Povorotoaya,  Kami^batka,  im  aud  m  fatboin^;  Ml 
and  3848,  off  Bobbm  Idand,  in  »  flitlKHna;  station  3674,  oft'  Karlak,  in  31  fatbum 

Beoorded  by  Dr.  Gilbert  from  Bristcd  Ba^'  and  about  Sannak  and  UnalMka. 

Some  of  these  speetmens  are  in  better  state  of  preservation  and  show  tbehMt 
with  nune  pores  than  eonld  be  made  oat  in  the  tyt>es.  The  tap  of  hdul  b  tii\A\f 
studded  with  these  pores,  three  <Nr  fimr  of  which  are  in  the  interorbital  ^ms^  k 
series  of  very  wide  slits  along  under  snrfiMse  of  mandible,  t^ontinned  to  ba^e  of  preop' 
erchlar  spine.  The  wide  slits  along  edge  €i  preorbital  atid  on  cheeks  are  owmillf  ai 
in  nnmb^.  ^      £'^  " 


Jordan  and  QUbett.    New  genus. 

Head  and  body  o<mipressed.    Lateral  line  armed  with  a  series  of  Bpinons  plai 
a  series  of  smaller  similar  plates  along  base  of  dorsat,  widi^rdtig  anteriorly  io  m  to 
the  space  between  dorsal  and  lateral  line,  but  not  extending  arourid  front  of  dorssi 
connect  with  band  on  ttie  other  side.    Head  naked.    Gill  membranes  broadly  mw 
free  from  the  isthmus.    ITo  slit  or  pore  behind  last  gill.    No  opines  above  eye  or 
vertex.    A  single  gently  ourved  preopereular  spioe,  not  forked,  and  witbotit  cuspa 
processes.    A  large  fringed  supracHrbitalfliip;  smaller  Haps  and  cirri  on  occiiiat,  m 
of  head,  and  along  lateral  line.    Teeth  on  Jaws,  vomer^  aud  palatines.    Dciretals 
tinnons,  notched  between  spinous  and  soft  portions.     Yentrals  J^  3,  witUoiit 
Vent  far  forward,  Immediately  behind  base  of  veota^i  fins;  male  with  u  Umg  m 
papilla. 

77.  Archistes  plumarius  Jordan  and  Gilbert.    New  Hpeciea.     (Plate  LIIL) 

A  single  specimen,  72  mm.  long,  from  Ushishir  Island,  one  of  the  KnrUiL 
Head,  3f  in  length ;  depth,  4.  Dorsal,  X,  23 ;  anal,  IS ;  poetoral,  15  or  16.  Antericr 
I)ortion  of  head  compressed  and  narrow,  with  vertical  sides,  the  width  atungleof 
mouth  little  greater  than  diameter  of  orbit.  From  the  ocmlar  region  the  hmd  wide^» 
rapidly  backward  and  downward  to  preopereular  spine,  leaving  the  occiput  mtt0. 
The  greatest  width  of  head  and  body  is  near  preopereular  spine,  and  is  etligbtly  li'^'^'^ 
than  depth  of  head  at  occiput.  The  body  h  compre8fled,  everywhere  tnncb  d^i«r 
than  wide. 

Mouth  slightly  oblique,  mamillary  reaching  slightly  beyond  vertical  from  front  of 
pupil,  3^  in  head.  Eye,  3J  in  head.  Jaws  and  vomer  with  rather  wide  hmh^^ 
uniform  fine  teeth;  a  small  patch  on  front  of  palatines.  Na.sal  spines  stroog,  tistti 
Preopereular  spine  strong,  simple,  directed  upward  and  backward,  gently  cttrvii 
Preopereular  margin  without  further  spines  or  prominences.  Oi^rcle  thin,  i^ittat 
rib  or  spine.  Supraocular  rim  elevated,  projecting  above  [irofile  of  head.  Mtm* 
bital  spai^  narrow,  deeply  channeled,  the  sides  sloping  convexly.  Occiput  depretini 
behind  the  eyes  and  transversely  rounded,  rendering  the  profile  somewhat  concave. 
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rleriorly  tlii^  occi|mt  rises  and  is  laterally  aijjjalated,;ii*d  is  sooiewliat  riuadrate,  tliere- 
>,  iu  vvosa  .sectioih  Tiie  vertex  is  witlioiit  rid^^es  or  npi  nan,  HiipnK^ciilar  flap  us  lung 
ije,  hiiieeolate  in  form,  coarsely  friii jfed  alori^  the  iiuirgiiis,  A  pair  of  broad,  dee^ily 
t  flaps  near  niiddle  of  oeeiput,  and  a  Kei*ond  psiir  at  posterior  edt,a^  of  ofeipnt 
ong  luisal  eirrus,  a  series  of  sbort  lilameuts  along  margin  of  preoi)ert*le,  one  on 
cirbitat  Btay^  one  near  tip  of  maxillary,  a  cleft  filaitieut  near  oiiereiilar  angle,  and 
»Tie8of  four  filaments  along  middle  of  lateral  line*  xVuterior  nostrils  in  a  ^liort 
e.    Gill  membranes  widely  joined  across  the  throat,  entirely  free  from  istlinins. 

Lateral  line  rising  iu  a  high  convex  curve  anteriorly,  the  curved  and  straight 
tiona  equaL  Along  it^  course  is  a  series  of  41  plates,  with  the  upper  edge  free 
I  spinous.  They  are  large  along  the  curved  portion  of  (he  line,  but  ^Uininish 
^idly  in  sisce  posteriorly,  the  free  edge  becoming  smooth  or  iiearly  so*  A  series  of 
icb  smaller  but  similar  plates  lies  ahmg  base  of  dorsal,  extending  halfway  along 
&k  of  caudal  pedun(;le.  widening  under  anterior  Inilf  of  spinous  dorsal  to  form  a 
ad  which  nearly  tills  the  space  betwe<3n  dorsal  and  lateral  Hue.  Skin  otherwise 
birely  naked. 

Dorsal  begiiiniug  a  pupiPs  diameter  behind  occiput.  Spinen  very  slender,  the 
[terior  ones  highest,  each  crowned  with  a  njerrdjranous  Ihip,  which  is  digitat^ly  cleft* 
le  third  spine  is  the  longest,  half  length  of  head;  the  last  s[nncab<HJt  twotifths  the 
iD  third  and  one-half  the  succeeding  sliort  ray.  Pectoral  raj's  all  simple,  the  lower 
tfekeiied  with  incised  membranes,  the  longest  rays  reaching  vertical  from  third  anal 
iy.  Ventrals  narrow^,  reaching  front  of  anal  when  declined.  Vent  immediately 
fehind  ventral  tlns^  the  long  anal  papilla  reaching  front  of  anal  tin  when  declined. 

Color  in  spirits  light  grayish  olive;  a  scries  of  five  irregnhir  quadrate  bloti'hea 
>tij,'tl*e  buck,  usnally  connticted  at  their  lower  margins.  Middleof  sides  with  dusky 
►arblings,  from  the  h>wer  edge  of  which  u  series  of  seven  V-shaped  black  blotches 
^Hceiid  toward  lower  outline.  The  dusky  inarkirtg  of  sides  inclose  small  round 
^tuot'groaiul  colon  An  oblhioe  dark  bar  on  snout,  and  a  black  blotch  on  lower 
»rtioii  of  checks.  Interopercle  and  upper  branchiostegals  with  cross  series  of  black 
1^  Pectoral  with  a  large  dark  blotch  ami  indistinct  crossbars  on  the  rays.  Anal 
Hid  by  obliqne  dark  bars.  Caudal  indistinctly  crosisbarred.  Dorsals  dusky, 
mout  defitnte  pattern.    Ventrals  plain. 

!•  Tdglops  bemtl  C«iJ1>ert. 

i    Generally  common,  stations  3635,  3637,  and  30:i9,  off  St  Paul  Island,  in  24  to  37 

teoras;  station  3*I4B,  off  Uold>en   Island,  in  18  fathoms;  station  3074,  off  Rarluk, 

Iftcliak,  in  31   fathoms.     Hecoidecl  by  Dr.  Gilbert  from  varimis  localities  about  the 

iltmtian   Islands.     Hecorded  by   l>r.  Bean  (as  Tri^hpM  phujeli)  from  Plover  Bay, 

Iberia, 

t  TrlglopB  »cepticu»  GUbert. 

itecordcHl  from  deep  water  about  Sannak  and  Uoalaska 
f  gtamiaa  xenostethua  (GiUMvrt). 
^■pcordecl  from  deep  water  north  of  Unalaska, 
t'Slanuxa  forficata  tiitbcrr. 

Ilecorded  from  deep  water  near  Hannak  and  Uniniak. 

Melletis  papiiio  Beuti. 

I>e8cribed  from  a  rock  pool  on  St,  Paul  Island;  not  found  by  recent  coHectors, 
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I  Jmtdam mad  0lllMrl   tAmpafiii  Mm*\  {t^S.N.M,,  Xiv  ^m). 
Dn  Bern  reeoids  iltlrol^  n^logyCgliit  IIeobi  ^n^j^ka.    Uibis  locality  iei  u 
the  gpedmeii  probftMy  betongs  to  A,fiBuirtdi$.   ■■■ 

9%.  Ait^dtes  lataralis  Glnid.    UJB.ll.lL,llo.mM^ftMk !  TiiA]ji»kii. 

Ho.  3S96i^  fhHQ  BeilBir  Idaodi  sinaB  and  Itt.bM  cu iidiUou,  t^H^inn  to  U*  the  «m, ' 
amofdiag  to  Ifr.  B.  A.  Bean. 

BIXMLM&TMOM  JoffAm  «l4  ttUbert    Nnw  f^i?nti«, 

.  Body,  fbrmed  m  in  JKMi<Ii|pM9liit|  wlikli  it  reAetnUk^  in  apfKiaratu^  but  u)i 
wUA  it  is  not  ekmdj  idnted.  OiU-iMailiraiiefi  wiilely  joinca  iR^nifis  the  thmi, 
wliolly  free  from  the  Mlunoe.  Teekk  on  jnws  mmI  vomer;  uoui^  oti  i>alattiie8.  No dit 
or  pore  behind  hiet  giU.  Upper  preopiamilnr  apine  »iiDi>le,  gcmtiy  upeuTve^l,  three 
■hmt  qrines  below  it.  No  operonlar  rib  or  q^e.  Nasal  .sprflei^  short  and  MLroEtt 
Vertex  witbont  spinee  or  ridges  and  withont  lone  teu  ta^'k^.  Bpi  mnm  ilomal  witM 
snterior  notoh,  the  vertloal  Ans  all  ftw-rajed.  A  series  of  plate^^  along  hiteml  ^m, 
and  abend  along  the  back  whioh  merges  anteriorly  into  tim  mam  of  mhmte  \\i$m 
covering  top  and  sides  of  bead.  Yentrals  I,  3^  without  mUv.  Vetit  ifumefliatelr 
belbte  origin  of  anal 

85.  SMsistnun  rteinajtfft  JordMi  Mid  OilbMt    Hew  qH>ct«H.     (Plaie  LIV.) 

One  spedmen,  02  mm.  lmig|  from  station  304d,  off  Hobbcti   rnhind;  ihpik  to 
Ihtlioms. 

Head,  ^  in  length;  depth,  8f.    Dorsal,  IX,  17  y  an^,  13;  peetomi,  HI    Caadal 
with  9  di^ed  rays.    Lateral  Une  with  40  plates*    liower  mrlm  of  dorsul  hand 
talnfog  35  or  38  plates. 

Head  narrowly  wedge-shaped,  tapering  npwaidf  mdth  l>elow  ejm  etiualiug  k 
of  SQont  and  half  eye;  width  at  preoperdes  eqnaltug  depth  at  occiput  Month  l; 
slightly  obliqae,  the  wide  maxillary  reaching  vertical  behiiul  pupils  equalhii,^  ]m 
of  snoat  and  eye,  half  length  of  head.  Teeth  fimall^  miitbnn,  in  uarrow  bands  on 
jaws  and  vomer.  Palatines  toothless.  A  deep  naked  transverse  groove  bctw^n 
nasal  spines  and  front  of  orbits.  Orbital  rims  moderately  elevated,  the  iiiterorbiti 
space  very  narrow,  channeled.  Occiput  flat  or  slightly  concave^  aiigalat^d  aloos 
lines  running  backward  from  orbits,  but  without  spines  or  ridges.  A  sletider  tiU 
ment  above  each  eye,  two  minute  pairs  along  sides  of  occiput^  one  on  suborbital  ^lA^ 
one  on  maxillary,  and  a  few  on  plates  of  lateral  line.  No  nanal  cirri,  none  altnigcd^e 
of  preopercle.  Upper  preopercular  spine  gently  curvt^  upw^u^,  without  eti:i|^df 
processes.  Below  it  three  short  spines,  the  first  directed  bsickward,  tlio  ^'oiid 
vertically  downward,  the  third,  somewhat  longer^  directed  tlownward  and  forward 
Eyes  small,  the  diameter  equaling  length  of  snout^  one  fourth  length  of  hciul  lue^ 
ured  to  end  of  opercular  flap,    luterorbital  width  eiiualing  diameter  of  pupil. 

Straight  portion  of  lateral  line  longer  than  the  oblifjuely  phiced  anterior  i>ortm^ 
which  is  not  strongly  curved.  The  plates  of  lateral  Hue  are  Btrongly  spinous  on  ihat 
upper  free  edges,  and  are  similar  and  of  nearly  equal  size  throughout.  The  iluml 
band  is  continued  onto  back  of  caudal  peduncle,  where  it  is  continuous  with  the  baud 
of  the  opposite  side.  The  lower  plates  of  the  baud  are  in  a  definite  lengthwise  serks,' 
and  are  as  large  as  those  of  lateral  line  or  slightly  larger.  The  other  plates  Of  thA 
band  decrease  rapidly  in  size  toward  base  of  fin,  where  they  are  minute.    They  are 
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iially  arningerl  in  series  running  obi iijuely  u|>wiircl  iiinl  backward  from  tlii'  lower 
jer  i»lHti?s  to  tlii^  bases  of  thtMiorsal  riiys,  on  wliicli  they  extend  for  at  least  bnlf 
lieigJit  of  ray.  }*orsal  npines  wiili  minute  spiii«ii8  plates  extending  almost  or 
ke  to  tbrfr  ti[»s.  The  Hiioiit,  top  of  bei^l,  nape,  snborbiUil  riiii?,  opereleaand  eheeks 
♦ve  tbe  suborbital  stay  eovorod  with  miuute  i>Iates  simihir  to  the  upper  part  of 
nal  band,  with  whieh  th(^  iiivestol  area  on  top  of  head  is  continuous.  Bides  beh»w 
Bnil  hue  naked,  except  for  a  few  plates  hehiud  axil. 

D(n\sals  divided  to  the  base,  the  last  spine  extremely  short,  its  meuibrane  joining 
treme  t>as<i  uf  the  first  soft  ray.  Spinous  dorsal  low,  of  slender,  weak  spines,  the 
igest  ray  one  third  length  of  head;  lon^^est  soft  ray,  2^  in  head.  Arnil  be^nnning 
der  tbird  ray  of  soft  dorsal,  ending:  uinWr  its  fourteenth  ray.  Caudal  pedunele 
pder,  its  leiist  depth  one  tliird  its  length,  l^eetorals  broad  and  short,  the  rays  all 
Ijilet  the  lower  thickened  with  moderately  incised  membranes,  the  eig:lith  to  the  tenth 
(rstlje  hingest,  exteJiiUufj  bey<nnl  vertical  frcnu  origin  of  anaL  Ventrals  not  reaching 
|ity2J  in  he^id. 

Ground  eoh>r  light  grayish-olive;  lower  part  of  sides  regularly  retieulated  with 
rrow  dusky  liiM^s.  A  dnsky  crossbar  IVorn  base  of  posterior  dorsal  spines  and 
fwarrl  to  axil.  A  second  niurh  l»roader  bar  from  front  of  st»ft  dorsal,  ending  irregii- 
rty  below  where  it  merges  into  the  reticulating  lines.  A  third  broad  bar,  less  clearly 
firie<K  under  postet  ior  portion  of  soft  dorsal,  A  cons[»ieuous,  broad,  V-sha])ed  blr>tch 
bji»e  of  caudal,  the  apex  directed  forward,  A  faint  dark  streak  from  eye  forward 
tip  of  mandible,  and  a  crossbjir  Iwhind  eyes,  continued  faintly  onto  cheeks, 
Idous  ilorsal  with  a  small  dark  spot  on  anterior  and  one  on  posterior  spines.  Kays 
solt  dorsal  atjd  caudal  with  dusky  markings  so  arranged  as  to  form  Kne  crossbars, 
ruuiial  halt  of  jiectorals  linely  crossbarred,  the  proximal  half  plain,  with  a  large 
Bkj  blotch  on  extreme  base.  Anal  very  faintly  barred.  Veutrals  unmarked. 
f  Hemilepidotus  hemilepidotus  (TileHinf^). 

Oae  Specimen  from  leering  Island;  also  taken  at  Sitka. 

Althfingh  much  less  abundant  in  Bering  Beu  than  Ifmnilc^ndoUiit  jorduni^  this  is 
B  only  sjjccies  which  came  into  the  liands  of  the  older  writi^rs.  The  VoUhr  iraehU' 
I  of  Pallas,  l>k'pHuis  rentrk'ifsnH  Eschaclioltz,  //.  tiie^ii  tJuvicr  and  Valenciennes,  and 
igihImiiUl  all  belong  here.  In  addition  to  the  striking  ditferences  in  color,  ii,  hemi- 
Mfifuft  is  distinguished  by  the  much  luirrower  and  deeper  interorbital  space  and 
t  more  extensive  granulations  of  the  bones  of  the  head  in  adults.  The  fHicipital 
Id  temporal  ridges  are  more  elevated,  the  granulations  tiner,  extending  onto  U[>pcr 
irtion  cd'  opcrck',  suborbital  ring,  and  bony  bridge  across  cheeks.  The  opercular 
im\d  the  sulHU'bital  stay  an^  smooth  or  faintly  striate  in  ILjnrdanh  The  vertical 
ksare  constantly  shorter  and  lower  than  in  ILjordanij  the  formula,  J>.,  XI,  19,  A., 
ilw?iiig  constant  in  all  specimens  examined. 

The  species  is  recorded  by  J>r.  Bean  from  Uuga,  U0alask%  Kyska,  Adakb,  Atka, 
Uehitka,  and  Attn, 

Hemilepidotus  jordani  Ei«ian.     l^i^ih  Lonl. 

Very  abundant;  specimens  secured  at  Captains  Harbor,  Uuahiska,  at  St.  Paul 
^id,  Hering  Island,  Karluk,  Unga,  and  at  Station  3(i3o  off  St.  George  Island; 
tb,  i'4  fathoms. 

This  species  is  recorded  by  Dr.  Bean  from  Cooks  Inlet,  Kadiak,  Shumagins, 
ila^^kan  and  Plover  Bay,  Siberia,     It  was  taken  by  Stejueger  on  Bering  Island. 
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Ohaiaotorlied  tqr  its  wmputMv^j  plain  ooloniitioiif  tbe  pal<j  iisvrt^  bring  w^ 
biightyenowinlifb;  bytli6indei:«QdslianoweriiiterorbiUl  sp^u!i\  the  snuxithorsitls 
the  heady  and  the  kMigerdonalandMAl.    AH  speoinieBBexaiiiiHod  biivt^  ihrml  XlriJ 
anal  17.    At  anterior  and  poaterior  ends  of  ood^tal  lidgi  ^  n  re  <  i-nt^^rfi  ^irouiii]  vbid 
radiate  verjeoarse  bfokaii  atrias  eontmattiig  with  the  iiner  gruiialution  of  £ 
UgfUoiuMy  whieh  are  also  diq^oeed  in  radiatiag  linea.    Tbe  nialen  di^iT  frtjoi  fi  niikb  i^ 
the  great  development  of  all  the  flns,  the  higiier  flapa  on  liead ,  uml  tb*^  {in^^Mir^  ui  t 
yellow  on  Jawa  and  branehioetegal  region.    The  ventral^  are  ilu»ky  in  thti  imk»,^T, 
low  or  apeeUed  in  the  fbmales.    The  general  eolor  of  body  and  ii  ji per  a  u»  m  dull  o^n 
mottled  with  blniahy  the  aides  of  beDy  often  obaeuely  i^peckledi  the  itpiH^r 
translneent  white  in  siririts,  bat  largely  bright  yellow  iti  life. 

8a&iophi7«cl«vi9Hr(C«Tl«raiidy»l«ieiflWM).    (PliiteLy.) 

One  speeimeni  61  mm.  long,  fkom  Station  9645^  off  llohbtni  fslami;  ili^vth,  i(» 
fiithcnns.  The  specimen  is  entirely  similar  to  the  one  rejKirt oil  iimn  hrlsUA  B.iv1>]f 
Gilbert)  Beport  Oomndsrioner  of  Fish  and  Fisheries,  mm,  424L  Thr  latkr  n  '^li^iji 
mm.  long— not  25,  as  stated  in  the  text. 

Preorbital  with  two  strong,  spinous  prujeotionSy  whicb  u  vcrla|)  felic  |in?mimtlajjrii 
closed  month.  InterorMtsl  space  deeply  ebaniieiedi  tht^  arbitBt  rim  raided  pcisteriotl 
into  a  blunt  spinous  tnbende.  A  small|  ^inous,  octipital  ttiTK^ixle,  behml  whu 
rises  a  Ugh,  sharp  nndial  ridge^  which  is  highest  posb^riody  aiul  haA  it^  ni^imi 
finely  toothed.  Ko  cirri  on  top  of  head.  Upper  preoi>eri!ular  spine  loiijs:,  m^ 
reaching  beyond  head  to  Iburth  or  filth  plate  <tf  lateral  11  ne.  Beb> w  it  tut*  tli  rt^  !^ba 
strong  spines,  the  lowermost  directed  downward  and  forward.  Tbe  imm  mfU 
of  the  upper  s^e  contains  three  or  ibur  low,  finely  aeiratcd  rhiges.  Its  tnuisri 
is  smooth,  without  accessory  cusps  or  spinules.  Opetoiilar  rid^e  bigrb,  iM?niU«. 
sharp  sirines  on  anterior  angle  of  suboperde.  Top  aud  t^ide^  of  hi^atl  nmgiii  viq 
minute  spinous  points.  Preopercle  and  lower  Jaw  wltii  numerous  nbort  HUmi^iiU;  { 
longer  one  on  end  of  maxillary. 

Body  entirely  covered  with  minute  prickles,  whicb  invest  also  the  abcit^niinil 
regiou.    Those  above  lateral  line  are  longest  and  most  tliickly  pla^^efl.    Lat«ml 
with  a  series  of  plates  similar  to  those  in  E.  hiMon^  eacfa  surmouutetl  by  a  £ibarp  %p 
Lateral  line  with  two  curves  approaching  back  most  nearly  at  end  of  ^iiinou^  and  i 
end  of  soft  dorsal.     Many  conspicuous  white  filamentn  so^ttt^iiMl  over  m\^^ 
lateral  line.    Dorsals  entirely  separate,  the  free  interspace  im  wide  as  inipil. 

Head,  2'i  in  length;   depth,  3^.    Eye  larger  than  intemrbital  width,  4]  in 
]).,  VIII-14;  A.,  12  (11  in  previously  noted  sx)ecimen)^  P.,  Ki;  Lateral  line  witli  ^ 
plates. 

Dusky  above,  with  faint  darker  crossbars;  light  below.    Two  bla^^k  blot^'b«^ 
cheeks.    Some  faint  dusky  V-shaped  prolongations  of  the  c^iloration  of  tbe  \ml  (!<>' 
toward  base  of  anal  fin.    Fins  indistinctly  cross-band^^l.     A  dark  ariia  &t  hiAe  ( 
pectoral,  a  narrow  oblique  dusky  crossbar  on  base  of  cau<lal  flu. 
89.  Ceratocottus  diceraus  (Pallas).    (Plate  LVI.) 

One  specimen  from  Bobben  Island,  collected  by  Mr.  Harrettllauiilloti,  anri  tbfti 
young  specimens  from  Petropaulski.  Recorded  by  Dr.  Gilbert  from  MercJi(li:«  i^t  l>*fi 
and  taken  by  Colonel  Grebnitzki  on  Bering  Island  and  at  PetropauLnki. 

The  depth  of  the  occipital  depression,  the  height  of  tbe  difleji^jit  ridges  ^^ 
spines,  and  the  amount  of  the  irregularity  in  the  cusps  of  the  preoia^reular  *"*■** 
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iJect  to  greiit  individual  vniiutiorK  Wo  hud  uo  imiKirUiut  dif!ereuce«  iM^tweeu  this 
fcimcu  and  tliose  troin  tlie  Ahiskiiu  I*<Miinsula  r(^|iorted  on  hy  (filbert,  IJeport  rom- 
isiniier  ul'  Fisli  ;tiid  FiwlierieH^  lH*Mi,  I2<».  Tlio  iMx-ipital  depression  is  less  aud  the 
IBS  ridge  beliiiid  it  murh  lower  in  the  itdult  fnrm  Kobben  Islarul^  the  oeciput  <^oni 
ratively  Hat  and  witliont  eross  vhI^q  in  the  young.  We  do  not  venture  to  base  any 
rtinctioiis  on  thes<>  dillereuees,  which  may  be  due  in  part  to  age  aud  in  part  to  indi- 
Inal  variation. 

I  Ceratocottus  lucasl '  new  Bimcies.     (Plat©  LVII. ) 

Two  «peeiuiens  Li^  and  l.'iii  ujni.  long,  oiu*  taken  from  the  stomiR^h  u(  a  t^od,  the 
m  from  a  halibut,  botli  of  whioh  were  captured  neiir  8t.  Paul  l8land.  The  skiu  is 
fested  od"  tVom  both  specimens,  so  that  the  detjiilH  of  color  v:mi  not  be  determined, 
tibey  are  otherwise  in  good  condition, 

Ditl'ering  from  C.  tUcerum  in  the  deeper,  narrower  int^rorbitiil  groove  aud  ihe 
aller  size  and  diderenfc  armature  of  the  preopercular  Bpiues. 

Head  --?  in  length,  measured  to  end  of  opercular  Ham  depth  3|*  1)*,  Vli-13; 
^  12;  l\j  17  ur  IS.  Measured  into  tlie  liead,  the  eye  is  ix*ntaiue<l  4^  times,  the  max- 
iry  L'A,  the  preoijercular  spine  li^,  the  i>ectora!  <in  li. 

The  maxillary  reaches  nearly  to  the  vertical  from  i)osterJor  margin  of  eye.  Villi- 
III  teeth  on  jaws  and  vomer,  the  outer  series  in  jaws  enlarged;  uo  teeth  on  palatinani. 
ien>rbital  space  very  deeply  channeled^  its  least  width  three-tifths  the  diameter  of 
i  The  upper  edge  of  orbital  rim  is  sharp  and  beset  with  a  single  series  of  nmall 
Ih.  the  oceijuit  is  abrui>tly  de]iressed  behind  the  eyes  to  below  the  floor  of  inter* 
>ital  space,  jus  in  (•,  diet  raus.  It  is  nearly  flat  both  transversely  and  longitudinally, 
^occiput  ridges  being  very  low,  and  the  transverse  ridge,  so  conspicuous  at  back  of 
Hput  in  atlult  V,  dH-n-tfUM^  is  here  not  developed.  The  nuchal  ridges  are  high,  ele 
ted,  and  coui|>ressed  into  a  minutely  serrated  edge,  a  very  small  cn^p  like  elevfttion 
their  base  anteriorly.  The  nasal  and  preorbital  spines  are  as  iu  O.  diveratm.  The 
)er  preopercnlar  spines  are  slender  and  somewhat  decnrved  toward  tips.  They 
\  minutely  nm^j^lu-ned  on  the  onU^r  surfuce,  and  bear  on  their  upper  i^dgi5  three 
rorsely  hrwked  spines,  resembling  the  spines  on  a  rose  bush.  Below  this  are  three 
«1,  strong  spines,  the  first  immediately  below  the  upper  siune  aud  diverging  from 
the  second  ilirected  nearly  vertically  downward,  the  third  downward  and  forward, 
ro  strong  diverging  spines  at  anterior  angle  of  snbopercle.  Opercular  ridge  ele- 
ted.  All  exijosed  bones  of  head  roughened  with  radiating  series  of  lines  which  are 
let  with  uiitiute  prickles.  Latersd  line  with  'M  b*jny  plates  decreasing  iu  size  pos- 
iorly.  Ka<di  plate  bears  smjdl  slender  si»ines,  those  ou  the  middle  of  plate  longer 
111  the  others  jital  directed  backward. 

Prom  fragments  of  skin  left  on  snout  and  side  of  head  in  one  specimen,  it  is  evi- 
H  that  this  Siiecies  is  colored  much  as  in  ih  diverauH^  the  ground  ctilor  light  olive, 
gklj  covered  with  small  dusky  spots,  around  which  tlit^  ground  fojor  forms  narrow 
lating  lines.     When  taken  the  bones  of  the  bead  were  a  l>right  vitriol  green* 
fine  specimen  from  Avatclia  May,  Kamchatka  (U.S,N31,  No,  48859,  L,  Stcjneger 

18i)7),  presents  the  folhrwing  t^olor  markings: 

kish'brown  f>n  t)ack  and  sides  of  head  an<l  bo<ly,  the  i>08terior  ]»art  of  body 
ree  dark  bars,  one  on  caudal  peduncle^  one  at  beginning  aud  one  at  eud  of  sotib 


liuft*  tlii-H  tlf!ainptioii  was  writtt^u,  otber  apcriiiii'nM  nt  i*traiocottn«  lia\'i3  €otne  to  band,  wbirh 
it  (i««>fti  {KiastbK*  tbal  C*.  Inewii  H  baseil  oil  tbe  yDUiig  of  C«  dtcertskut. 
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ddnniL  la  flJMlidark  markini;:^  can  be  macleout  Biiiall  mandis^li  or  fiolygotial  Kpot«^ 
of  bliid^tq^arolefl  by  retkulatnii^  ligbtt^r  Mum.  Uader  Mide  of  head  mod  biwly  wbilM, 
fhe  lower  Up  ihiNky;  hieji^Ht  uiiimtely  black  siJCckled;  dorsal  niottleil  light  and  daft 
wtthoilt  doflilite  vaAut  pat  tern;  anal  whiti.slt,  witli  oblifjiie  series  altematdy  of  small, 
roondUlii  tpot^,  and  of  HtilLHmHllerdot^^  e^itntal  with  a  darkcrus^bar  atbaj^e,  andUn 
or flire6  mofe  or  le^j<  trregiiUir  ones  ofi  otittir  liaLf;  pcctornls  wifcb  a  larfci*  bW-k  i^xnaf 
bu6|  fho  pteterior  portion  with  4^]oixgat4'«  H|H>tH  forming  ill  defiitt'd  erc»ss  st^nen^thf 
Ulster  ana  with  Huuiller  dark  markiuj^B  td'  varying  nhapefi;  ventnUs  wliitiBii,  tiU. 
two  €dr  Oiree  faint  duHky  im>ttHbar8. 

B[i6oiili6|l  117  mnu  ^^greein^  well  with  tyii4^^«  The  Sntarorbital  in  narrow  iiticlm) 
deep.  TlletPeii*  no  rmss  ridgt^  on  urei|nit;  tlii^  iM-cipital  ridges  are  very  liigli, (njiii 
pressed^ knifii^like,  with  msmi lat^a  edge,  There  are  three  i^trong  liook ^  on  one  pm>|iciTii 
lar  epinOy  two  on  tiie  othei.  Miieh  phitu  of  the  latonil  Hue  has  a  t^eutral,  btRkwanllv 
direoted tq^e.  IX,  \Ml  14;  A,,  12;  P.,  18;  phites:tJK  LineH  of  idate«conver|rin;iJj 
intenpeoe  between  doraal^  then  agmti  at  end  of  second  durBnK 

01.  OyanooanUiiift  piatlU%er  fl'nihm),    {VUu^  lvuia 

PetropillllBki;  Ht^ition  3ft4(»,  oir  lii»bbeii  Island,  18  fathoms.  Uef-onle^l  lij  Dt. 
GtObart  ftom  many  spec^iiiieiiH  from  Hrifttol  Bay,  aitd  by  Dr.  Hmiii  fi^im  KyBknt  I'oint 
BekdieTi  end  Cai^e  Tcliaiiliit,  Hitiertii.  Mr.  Bcofield  found  it  at  Port  Clarem^  aid 
Dr«  Stfdnegep  on  Bering  Ish-nml  am)  at  PetroiiaidHkL 

Ko melee  an3  inel tided  in  the  utiitiber  taken*  The  females  differ  froiii  thmn 
liave  ezemlneil  from  Bristol  Bay  In  iniving  th»  t>op  of  hi<^d  inort^  extendi vd v  j>laM 
tbe  roogh  pklti'34  e\ten<liug  onto  iniddk^  of  iutenirbital  space,  or  in  one  Mi»i*eiiiH^(roiilo 
enoot*  ISie  ItrtMjrIiitn]  ridges  ate  le^H  reguhir  arid  have  lower  tubercleji,  ThitNfK^i 
meneladtcete  an  a|»[>roa«^h  thert^tbre  in  thin  resiH^ct  to  (L  fialeatttJt^  The  flu  m^f^m 
flikpfe?fcHUd|jr  given,     lu  eight  spedmeiis  they  aii3  as  follows: 
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92.  Gymnocanthus  galeatna  Bean  (Pluto  LIX>, 

Seined  in  Captains  Harbor,  reeorded  by  Dr.  Bean  from  tlie  8am  e  waters,  and  if  1 
Dr.  (lilbiTtfrom  (Jheniof^ky,  all  these  ]oea1itie8  being  abont  the  i inland  of  ruabsUj 
Dr.  Bean  records  it  from  Unalaaka  and  frotn  Gape  Sabine  in  the  Aretii^,  and  Mr, See*  ] 
field  from  Point  Barrow. 

Many  very  youni^  specimens,  about  35  mm.  long,  were  also  collec^tedby  MrJ 
Ham  Palmer  on  HL  Paul  Islaiid.     In  these,  the  preoiiereular  spine  is  simpl]rft 
at  tip,  without  trace  of  the  upwardly  directed  processes  cbaraet^risiie  of  tlie 
The  roughened  plates  on  he^id  are  also  undeveloped.    Fin  rays  are:  D.,  Xi^  14>;  A^l 
P.,  20  or  21. 

93.  Argyrocottufl  sanderi  HerKensteiti.    (Plate  LX.) 

Three  ftpr^einieus  of  this  boautifully  marked  cottoid  were  taken  in  Bhanfti 
Iturup  Island.     Originally  described  from  Sakhalin  Island. 

The  branchiostegal  membranes  are  widely  joined  acros3  the  throat,  na 
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front  of  the  micklle  line  «»f  istbums,  witb  a  rather  wult^  frve  nnirfjiii  bebind. 
ke  lateral  line  in  witbuiit  plates.  Tbe  nasal  spinep*  are  small,  arul  there  are  tour 
Ort  spines  on  preopereular  margin* 

Oiir  specimens  answer  wt^ll  to  the  tletailed  description  of  the  type,  bnt  are  still 
&rcoi*iiate  in  that  tbey  possess  alon^  the  biick  a  number  uf  broad  dark  bars  alter 
Ijtiiig  witb  Hgbler  bars,  tbe  former  eon liaent  belc»w  with  the  gToniid  eob^rof  the  sides, 
our  largest  S[>G(^iHieii,  7  cm.  long",  tbe  ventral  lins  extend  only  ti*  huso  of  third  anal 
\\  There  are  no  tubercles  on  tlie  riiys,  and  the  niendiranes  extend  nearly  to  t'lpa  of 
»e  two  enter  raya,  and  twothinlsleni^^tb  (►f  tbe  inner  ray*  Tbe  ventral  spine  is  slender, 
Barly  as  long  as  tbe  inner  ray,  and  is  firndy  adnate  to  outer  ray.  Tbe  smaber 
Mjrimcns  are  respectively  4  em.  and  3.o  cm.  long,  tbe  ventral s  reaching  in  om*  to 
miiof  aiuilt  in  tbe  other  to  vent.  As  will  be  seen  from  our  drawing  tbe  bus  are 
Hally  crossbarred,  more  variegated  than  in  the  tyjje. 

!,  Cottua  miiitituB  ruLliiM. 
Deseribed  from  Talek  Isbiud,  (Okhotsk  Sea;  not  seen  by  us. 

I.  Cottiis  aleuticus  (>i]1iert.     {Uranidva   «it<To«/rn«fi  f.o^liiniftoii;  niimi^  preflrrupieiL) 

Abundant  in  the  brooks  of  Unalaska;  also  recorded  IVom  I)e|»artnre  Bay, 
aiiconver  Island.     Itecorded  by  l*r,  Hean  from  Kailiak  ami  Uimlaska. 

Myoxocephalus  mvoaiia  ( tlerzenstvin).     (Flatw*  LXI,  LXIL) 

i'oitttn  niitinnti  JierzouHtiMii^  M«'Jnn^t^H  |ltoiogi(|Ui'H  dii  jEiilL  AcuiL  Imp.  *ii*H  8ei.,  8t.  iVkT><lj., 
XHl,  IIH,  1S90  (Olga  Hay). 

One  speeimen  39  em,  long,  from  Itnrnp  Island.     IKy  IX,  lo;  A.,  b3,  1*,,  IT,  lat.  h, 

to  35.     Coloration  very  dark  tm  bat;k  and  sides^  white  below  witb  traces  of  blackish 

Dftibiir^  below  tbe  dor.sal  lins.    Ahuig  lower  part  of  the  aides  a  number  of  large 

nmlijsb  wbite  s]>otH,  whieb  are  present  also  in  a  band  along  baneof  anab  bnf  becume 

liullcr   posti*riorly    and    toward    ndildle   ol"   widew.      Sides   ni'  liead    ami    body,  and 

HH*iijdly  the  dorsal,  candal,  and  pe<*.toral  (ins,  with  Hiattered  small  8potB  of  pearly 

liite.    Spinous  dorsal  witb  large  ronndisb  triiiiKparent  spotw,  the  anal  rnargineil  with 

lite  and  nuuked  with    seattere<l  white   spntn  of   variiurK  si/^eM  and    slnipes.     The 

ikkt'iied  pectoral  rays  largely  white,     Ventrals  with  three  du^ky  erossbars.     Ijower 

kund  mandible  with  white  areas  surronnded  by  dusky  reticulations, 

Uead  eoinparatively  deep  and  compressed,  with  large  nii>ntli,  narrow  deeply  cun. 
ft^eiiiterorbital  space,  and  depressed  eoncave  oeei[uit,  wbi(*b  is  bonndcd  by  strong 
teral  crests.  At  tbe  anterior  end  of  these  crests  they  are  each  act-ompanied  on  tbe 
Iter  «ide  by  a  short  ridge,  ami  on  the  inner  side  by  a  still  shorter  ridgtMir  a  small 
Ibercle.  Tlie  oecipitjil  erests  eon  verge  stronj^jly  toward  tbe  impe.  Temixiral  ridges 
f  filmy  strong.  A  sh<u't  hlament  above  posterior  edge  of  orbit  and  one  at  ]>ost4^Tior 
dofoceipitid  erest,  eaeb  surmounting  a  very  low  tnberch*, 

rpper  pre4)pcrenbir  spine  straight,  directed  towartl  opercular  flap,  searcely  reach- 
g  tQiildte  of  tbe  t>[ierele,  its  length  two  thirds  diameter  of  orbit.  Tbe  second  spineis 
It^eigliths  length  of  npper,  directed  downward  and  backward.  The  third  points 
^wnward  and  forward,  the  long  interval  between  it  and  the  secoml  being  sim>oth, 
Ihout  spine  or  lubercle.  Tin*  ecaitiguons  angles  of  subo|)crcle  and  iiiteroi»en^lc  are 
ivided  with  proud nenees  which  are  not  spinelike.  Oi>erele  and  snprascapula  eacli 
th  a  strong  ridge  ending  in  a  spine.  No  scapular  spine.  Nasal  spines  small,  not 
yectiug.     Top  of  head,  nape,  ami  suborbital  ring  with  small  warts,  nuvny  4*f  which 


TBM  FUB  8BII18  OF   TUE   PRIBILOr   IKJ.ANDH, 

mTitajn  appiinigs  tf  tlMli  miuoiit  emoakk    Both  |mir»  or  tiostrils  witk  j^hort  wji@  tub 
Jaws  aiiid  vomeat  witk  wide  beiidt  of  eardifurm  Ueth  of  equal  mm.    A  round 
Deafly  ae  large  as  noetrfl  immediateljr  bebind  last  gill.    GUI  meniUninea  witb  a  n^m 
ftee  boideraiesMIy* 

]>•,  IX|  16|  A«|  18{  P.,  17;  pofes  of  1  literal  line  3^  cir  I^Tk     He^wl  (vni^iMunMl  kd 
of  operenlar  imp)  8|  in  leagUi}  depfcli  about  batf  lieml.    Li3^i8t  iTitcrDrbital  lidi 
tfafee^flftba  dfaoietar  of  orbits  which  i«  ouiviirtii  icugUi  of  be^nl  to  tti»  yf  tiiien 
qpiae.    Oieateet  width  <tf  head  1|  in  ito  length.     U  outh  large,  tbe  lower  jaw  iodarM 
fheiaaxillMry readiioglheTertiealimiiiCHliiiti^   beliitiil  tbe orbtt;  iu  leui^th 2!  in Wi 

Thtrdi  fiMirth,  and  AfOi  dorsal  tpbum  uuarly  eiiuMl,  ibo  tltlb  strouge^t^tijiiall 
Imgih  of  enonlf  and  half  cgre.  A  very  iiliort  intorspacB  betwi>eti  tbe  two  lim 
Seeond  dorsal  reaef  high,  the  longest  ray»  er|un1in^  lengtb  of  suont  wnd  17^.  Vmi 
gently  lonnded  when  quread,  its  length  bair  that  of  iwnd  to  end  of  ipp^nnikr  .stik_ 
Tbeventrals  reach  haUWay  to  lh>ntof  anal,  et^naUni;  lieight  of  t^erJUHl  i\m%±  h 
tCNrals  scaroely  to  vent,  the  length  of  tlic^  binge^t  layn  t*i|ttaliug  tli^^innco  \m\\ 
to  tip  of  opcrenlar  qpine.  Vent  midway  between  base  of  i^audal  ami  Uim*  f^fW 
pectoral  lay.'  Skin  efeiywhere  smooth. 

Otu;  speeimwiagiasa well' with  thede8erij[ptioii  of  tin*  nui<*b  ^nniller  tyjM.'t  iW*  mfli| 
an^aiently  diilMng  in  the  shorter  pectorals^  and  inoro  dei.*|>ly  ecmc^ve  inteforM^ 
space.    The  white  q^ots  also  show  no  temleiicy  to  ran  togatber  to  ibrm  ^trmikn  mtl 
aloag  back  or  on*the  bases  of  the  fins. 

97.  Ityrftronsplialns  Jsofc  Cvrte  and  Vfttonoti^iitii^B. 

CMMttasiltoBtMit  Prms.  U.  A.  K«l.  Um*  l^l.  U^;  Chtimmi^o  UUtul,  Knebn^JioltE  B»^ 


•ySilraigHb.  d.  K.  AkiMl.ct  Wiasc^iu  LVIH,  lim,  ^At;  uU 
11*   BsBMlrfa  Bay  (a»i  of  F«lto), 
OMfHf  iMliylfnM  IkMasad  Bssn,  Pioe,  IL  >f.  Kt^L  Mna.  mm,  \m  (not  of  Ku^;, 

In  a  report  on  the  ichthyological  collaetionft  of  tbe  AlhmfroMx  in  Alaska  (l^epii^ 
trnitod  States  Oommissioneir  of  Fish  and  FiBlioriefi  Ibr  I803,  p.  421),  Mr.  nifl^rt  vn 
as  f<dIow8:  *^A.  huwMu  closely  resembles  tbe  deecLnptio]!  of  A.jaok,  with  wltid 
may  well  be  identioaL  We  do  not  venture  to  make  tbis  identitieation  ^A,jm 
said  to  have  but  7  dorsal  spines,  a  nntuber  we  have  not  found  in  A,  A»wiiIm, 
further  consideration  we  have  decided  that  the  two  uuust  be  ideutic^L  TlnMyiie 
jack  was  a  large  dried  specimen,  the  same  which  had  served  Pallus  for  his  aciuuut 
Coitus  scorpius.  In  such  a  dried  specimen  It  would  be  very  dlllicult  Ui  euumexasfi 
correctly  the  low,  feeble  spines,  of  which  the  first  tw  0  are  very  closely  appmiimsilri 
and  the  last  one  often  minute  and  hidden  in  tlie  nienibraTie,  M,  fnfmtlii  m  ^ilmmM 
along  the  coast  of  Kamchatka  and  agrees  with  tbe  act-onrit  of  jaoJl'  in  having  tht 
upper  parts  covered  with  small  brown  Kjiots,  the  back  witb  a  aeries  of  n>und  s|>iu«mi 
plates,  and  the  sides  below  the  lateral  lincK  with  posteriorly  directed  Wynnes;  it  ^» 
agrees  in  reaching  a  very  large  size.  In  the  description  of  jaak^  tbe  lin  liirmnii, 
except  the  nnmber  of  dorsal  spines,  is  that  most  frequently  found  in  humiiiM, 

Specimens  are  in  the  present  collection  from  Potropaulski  and  fnnn  statiotis^Wl 
and  3648,  off  Bobben  Island,  in  18  and  1^0  fatbomR.  All  of  these  havt^  the  sniiraacnlar 
and  occipital  crests  higher  and  sharper  than  in  those  from  the  eastern  portion  of  Bering 
Sea,  and  the  preopercular  spines  are  longer,  usually  reaching  in  young  spedmM 
to  or  beyond  opercular  margin.  These  are,  however,  characters  subject  to  miMl 
variation  within  the  group,  In  which  it  will  always  be  unsafe  to  recognize  subspede 
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iss  based  on  very  extensive  collectious.    Our  lil  specutnens  show  the  fullowiug  (iu 


:  Pint  dor 
1       "1. 

S«oood 
doral. 

AtiJil. 

12     la    11    15 

1       1     V*      5 

PtwtoraU. 

gAVa ,...»•.... 

18      8 

15    W    , 
10    10 

17    IS 

7    U 

lieun  rtH!ords  tliis  Rpecie«  Irorii  8t.  Mirliiiol,  <Jliarni«so  IhIjukI,  r*]8cli8t^bf»ltz 
.',  Point  Bek^Uer,  Arctic  Ocean.  Mr.  Seotield  tbtind  it  at  Port  Ohiivnce  find 
\nt\y  JJarbor. 

Mjozoceplialus  polyacanthocephaluB  (J'jiHaa).     (Plato  LXIIL) 

Bbveral  s[i^3ciiiicii8  from  Unalaska  and  one  fnnn  Jiohbi^n  Island,  the  latter  per 
iy  typical  in  all  respects  an<l  ^nvinjr  ns  tb»^  Jirst  OkhotHk  Hea  rew>rd  for  Mie  8i>ecies. 
Jie  Kobbeii  Island  specinjcn  tht*  (jectoral  rays  are  ron^benedun  tbeir  inntn- surlhce 
Ik  horny  tubercles,  i%s  in  usual  with  lulult  males  of  this  Hpeuies.  The  tin  rays  are: 
X,  14;  A.,  12;   l\,  18. 

Seen  also  at  8L  l*aul  and  Untfu,  thespecieMbeinij  generally  f-omiiion  in  Horiiig  Hen, 
Dr.  Bean  records  it  from  Sitka,  Ktwiiak,  Oookn  Inlet,  Sbnmugins,  LTualaska,  Atka, 
chitka.  Port  Moller,  Cajve  Lisbnnn*,  ainl  Plover  Hay.  St^jneger  found  it  on 
iu^  and  Medni  islands  and  at  Petropaulski. 

Myozocepbalus  atelleri  TilCBitis,     (Vlnit-  I.XWo.) 

AfifoxncephalMt  HtvlleH  TWmmti,  yUm.  Acad.  Peter^b.  1811,  IV,  273, 
Cotin9  di^caAtreitMifi  Kner,  Diinli.  Kain.  Akiul.  WitiHen.  XXIV,  1865,  2^  Uit.  2,  fig^.  1,  1ft. 
K  CotiHM  plalifcephalu^  15*^11  Am}  Hp.s^d,  Pvoc,  U.  t?.  Niit.  Miifl.  lHt*6,  240,  V^Si;  luH  af  Palltui, 
m  CoUtiM  uiptf  Bejiii  mi4  Berm.  P^o(^  U.  8,  Nat.  Mmb.  XHdi'h  24n,  :i8-l  ^iii  imHi  Km.  limm,  33872, 
■  3iW:^.%  33850,  331*08,  :J3.h.14,  aiul  33H79) ;  not  of  IU"im, 

H  fCotittM  m^rlentii  Cuvier  and  VaiHiirieiin«n»  HiHt.  Kjit.  Viha.  VIU,  4*.Nk 
H  fCvttit*  martHotatuH  Cnvier  and  Valoucienncfii  Hiat.  Nat.  Vom.  VIII,  UI7. 

^!s  spe*ne«  ih  now  recorded  from  Berhif^  and  Copper  islamls,  IVtropaulskv,  and 
month  of  the  Amur  Uiver.  It  is  eviilently  abumlaTrt  in  western  Beriiij^^  Sea,  bnt 
bftbly  does  not  occur  among  the  Aleutian  Islands  or  on  tbe  Alaskan  coast.  There 
ms  to  be  no  doubt  that  our  specimens  are  correctly  identitied  with  MyoxoeephahiH 
Ivri^  with  which  they  agree  in  fm  rays  and  in  tlie  |)eculiar  and  t^haraet^rrstic 
ITAtion,     They  agree  alst>  with  the  description  of  C.  demstrensia^  the  ligure  of  whicb, 

ffer,  diverges  in  several  important  details.  It  is  highly  improbable  th:it  (\ 
bn'  and  C,  niarmoraiii.H  can  ever  be  satisfactorily  identilieil,  as  we  have  only  very 
accounts  of  them,  bused  on  colored  drawings, 
J^ollowing  is  a  detailed  description  of  our  specimens:  Resembling  in  shape 
Wk^aeanthorephalm^  the  liea<l  less  depressed  and  the  snout  deeper  than  in  M,  jaak, 
^r»ct<*nstic  features  are  the  greatly  thickened  papillose  lips,  fbo  ]>resence  of  a 
»cular  tenlacle,  and  tlie  iR^mliar  cohiration.  The  skin  is  inike<l  or  with  a  Hi'w 
e^i  small  plates  in  adult  undesf  the  interorbital  is  deeply  concave,  and  tlie 
ftl  and  parietal  ridges  are  heavy  and  more  or  less  brt>keii  or  rugose. 

/2'i  to  21  in  length;  depth,  4;  lejist  dejtth  of  caudal  pednnck^,  LJ  in  snout; 
Bt  width  of  head  equal ing  distance  from  tip  of  snout  to  base  of  preoi^ercnlar 
Depth  of  head  at  occi|Jut  equaling  half  its  length. 
Jttoath  largCj,  the  lower  jaw  included,  bat  less  conspicuously  overlapped  than  in 
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M.jaokj  the  maxillary  r6a4*hiiig  beyoud  tlu*  eye,  2J  in  head.    Lips  very  thick  iixA\ 
tiesliy  in  mlults,  the  inner  margin  of  encli  witli  a  deuse  buiHi  of  flue  i>apillii. 
lower  lip  inay  also  bear  exteniiiUy  a  few  papilLr'  or  short  fihitnents.    A  fleshy  silipq 
fihimpnt  often  present  on  npiier  [losterlor  angle  of  maxilla. 

Nasal  Hpiiien  piiiigeTit,  rather  short.  PreopeR*]e  with  two  diverging  spina  j 
angle  and  a  third  remote  one  below  «iireete<l  di»wnward  and  forward.  The  ujijie 
s[Miie  varies  in  length  but  extends  usually  about  halfway  to  tip  of  opercalui  ^fpiii 
Opercle  with  a  strong  rib  and  spine.     ITunieral  ami  subopereular  opines  strou^^ 

Iriterorbital  width  n^  to  G  in  lieail,  gently  coneave^  its  HtKir  usual ly  with  trami 
two  rid ges.  A  d e  ti n  i  te  s 1 1  p rai  i  r b i  ta  1  t e n  t ac 1 1 *  bor 1 1 e  on  t U i^  ai \  terio r  end  on  t he  im[i 
tal  ridge,  it-s  basal  tubercle  never  eouRpieuoiis.  A  slender  oceipital  tentiiele  Ib (] 
present,  esi>eeially  in  the  young,  but  is  not  infretiuently  abseiit.     The  ri<lgi*.«i on < 

oeeipnt  are  strong,  often  ir 
or  jiartly  fnterrni>ted,  their  mrhec 
roughened  with  lengthwise  lines  or 
with  flusters  of  granules.  Occipnt 
more  deeply  eoiK^ave  than  k  -V, 
polifftranthfh'rphaim.  Usually  a  clirsi 
of  short  iligitate  ridges  lieluiid 
eye.  Top  antl  sides  of  head  ffid 
small  warty  protnbreances.  Amina 
pore  behind  the  last  gill,  tobe(U*l«cti 
witli  drllieulty  in  the  youiijj. 

Dorsals  with  short  inUtrsjiiUie  i 
none,  the  nteinbraue  from  last  »{i 
usually  joining  bat^e  of  tlrst  soiU 
Hiiinous  dorsal  v^ery  high  in  ado 
males,  the  tiflh  spine  highest,  half  J 
long  us  heatl.  The  longest  soft 
lij  in  head.  The  pectorals  reach  frc 
at  ana!.  The  ventrals  not  to  Vffl 
In  the  young  the  vertiejd  fins  are  n 
lower. 

Helow  are  fin  ffirninhv  ta  11  s|K 
mens: 
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Skin  smooth,  without  plates  or  spines  iji  young  7  or  S  inches  long;  one  i 
nnile  of  14  inehes  with  seuttered,  small,  subeireular  spinous  plates,  alt  but  a  fe^ 
which  are  below  the  lateral  line. 

In  the  young,  the  maxillary  arid  nianilibnlar  menibrat»es  are  whitish,  very  cS 
spieuousiy  marked  with  irregular  jet-black  spots  and  bloti^hes.  liratjchiostegal  aocl 
gular  membranes  and  the  membrane  behind  the  prcopei^le  crossed  with  uanofj 
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streifcks;  entire  utidorside  of  hi^ad  faintly  duaky,  mottled  and  maculated  with 
t*?,  ''  like  iir  fi'o^^i^  Imlly,'-  Iris  with  suiiill,  b!iu:k  apt>ts  luid  blott^he^.  TliL^sti  culora 
fainter  in  our  adult  speuimen,  wliere  tbe  underside  of  tlie  heail  is  nearly  unitbrjii 
itish.  The  maxillary  meinbranes  are,  however,  eonspiciumsly  blaek  spotted,  The 
[y  18  brownish,  with  tbree  li^bt  gray  saddles,  tlie  niosit  eonspicuoim  uf  whirh  crosses 
lie  back  of  the  eaiidal  pednnch?  inuiiediately  behiiul  the  dorsal  (in.  The  seeond  is  below 
dorsal  uottrh,  and  the  third,  often  ^jbseiire  or  wanting,  forms  a  V  shaped  area  t»ii 
of  the  head,  the  two  arms  diverging  from  interorbital  space  toward  the  base  uf 
ireular  spine.  T}»e  dark  areas  are  often  lighter  centrally,  ami  are  variously  blotehed 
mottled  with  brown  nr  dusky.  The  dorsals  are  very  irregalar  in  the  mark  ing- 
le anal  has  usoally  three  or  four  oblique,  dark  bars.  The  caudal  has  usually  a 
mi  traiislueeut  bar,  followed  by  varying  alternations  of  translucent  and  bhick, 
16  ventrals  show  two  black  er<*ssbara.  The  peettirals  have  no  detinite  color  j^atteiu 
1  their  outer  face,  but  are  crossed  ou  their  inner  fiuie  with  a  few  irregular  black  bars, 
[ales  show  the  usual  roun*!  white  spots  on  sides  of  abdtnnen. 
Several  specimens  from  Petropaiilski  and  Beriug  Island. 

N).  Myoxocephalus  mednlua,  H.  A.  Be.'iu,  uew  speoieM.     (Flnte  LXIV/^) 

Head,  3A  ;  depth,  lA  ;  eye,  4  in  head.  D.,  V^III,  17;  A.,  l!i;  V.,  1,  :i;  P.,  1  i;  C,  14, 
fofile  of  heiMi  and  l>ody  gradually  asceuding  fiNjui  tii>  of  snout  t-o  sixth  dorsal  spine, 
©nee  tapering  to  caudal  peduncle;  ventral  line  almost  straight,  slightly  tai>ering  to 
indal  peduncle;  longest  dorsal  sjnne  almost  as  long  as  longest  ray,  3  in  hea*l  includ- 
g  flap.  Mouth  moilerate,  maxillary  reaching  about  to  vertical  through  midtlle  of 
%  Pectorals  hirge,  reaching  slightly  beyond  aual  origin,, the  middle  rays  being 
Hr-fifths  as  long  as  the  head;  ventrals  moderately  well  developed,  reaching  anal; 
tal  origin  under  thinl  ray  of  dorsal,  ending  under  fourteenth  ray  of  that  tin.  (lill 
pmbranes  united,  forming  a  Ibid  ivcross  the  isthmus.  Preocular  spines  nmderate; 
ircular  spines  but  moderately  developed ;  two  tlattish  tnbular  pores,  one  on  eaidi 
leof  front  of  eye;  uumerrms  pores  on  heail ;  two  rows  of  pores,  one  jdiove  and  one 
low  the  raised  ridge,  running  laterally  ou  dorsal  half  of  body,  (reneral  color  ilark 
jfldish  brown,  mottled,  barred,  and  spotted  with  white;  under  parts  whitish;  a  wiile 
litish  bar  from  opercles  across  nape;  posterior  part  of  interorbital  space  whitish; 
edark  coh»r  on  fnmt  of  snout  and  under  lower  jaw  relieved  by  bars  and  niottlings 
irhitish;  pectorals  and  ventrals  barred;  rays  of  caudal  linely  mottled ;  several  (5) 
laU  white  sjxfts  on  body  immediately  l»ehind  pe(*toral  origin,  and  several  larger  white 
Eltchee  on  lower  posterior  half  of  body.  Tiering  Sea.  A  single  exaniple,  *J  inches 
if*  It  is  allied  to  ,¥.  .v/^-^/tfri,  from  which  it  ditlers  greatly  in  form  and  coloration. 
lype,  Ko.  ;^3863,  U,S.N.M.  Collectetl  at  Medni  (l 'opper)  Island,  Bering  Sea,  spring 
188:5,  by  Dr.  Letnihard  Stejneger.)     (B.  A.  Bean.) 

L  MyoxocepbaluB  uiger  (Jiruii).     Kalog,     (I'late  LXV,) 

Abundant  in  the  rock  p*x>ls  of  the  I'ribilof  Islands,  Itecently  reported  by  Bean  aud 
liu  from  Bering  and  Medni  Islands  (Nos.  3^-^81,  :i81)80,  LT.S.N.M, ;  Coll.  Stejneger  and 
Jebnitzki)  and  earlier  by  Dr.  Bean  from  8t,  Panl  and  frojn  Sanboru  Harbor,  Shumagins. 
This  strongly  marked  species  can  be  readily  distinguished  by  its  jieculiar  colora 
,  l>y  the  greatly  thickened  naked  skin»  which  partly  conceals  the  short  nasal  and 
fcular  spines,  and  by  the  numerous  tentacles  surmounting  the  warty  tubercles  on 
wn  and  occiimt. 
5i>47_PT  3 30 
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The  Ins  nay  be  niilformly  black  witli  a  narrow  wbitti  tip  to  tbe  soft  rajs^  (»ti 
be  more  or  less  vtirigated  with  white.    On  the  8oft  dorsiiL  these  mark 8  are  in  tb^  Ion  , 
of  white  epotf)  which  may  be<30ine  cauflueut  to  form  cine  or  two  streaks.    In  mm 
epeeimeoB  fhe  cmadal  membranes  are  white  in  their  middle  portion,  tbe  niys  rGinaimiiM 
Uaok.    The^uider  Hitle  of  the  head  and  m&:<ti]lary  meiubranas  are  sometimes  murMj 
Wiih large Uackish  t^pota with  illdt'itiii'il  fudges. 

In  sddttk>n  to  tbe  minute  |Mirc^  wiiicb  li«^  i\t  interv^alB  aJuu|(  the  mmrm  of  1 
latend  Hoey  the  latter  f^vm  off"  pairn  of  lat< m)  Wrarieheti  each  of  \vhi4:h  opeiiiiu  iltn 
OT  more  Sinall  pore^.     The  sideit  of  the  huii^d  are  al^o  tbirkly  Biiiikled  with  [mtp,] 
Owing  to  the  thickened  iutegument  the  pectorak  ^id  ventrals  are  more  largely  ^hm\ 
to  the  body  thaa  iu  other  ftpeeies. 

The  fin  rays  are  as  folio wa  in  10  specimetia: 
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OcUuB  mattemUf  OiiTler  and  Taleucieunea,  acautily  dostiribed  Irom  a  lirawiug,  nia 
be  this  epeoieEu  -^^S 

Beoorded  by  l>r.  Bean  ftum  Plover  Bay^  Siberia,  and  by  Dr.  (lilliert  from 

Unalaaka    and    Bristol    Bay.     Mr,  ^^ 

r^^^^'^^^^fc^^T^^^^^^^H'     foiiJid  it  at  Kings  Island,  Port  Clareutic,  i 
^HEj^%         ^^^H     Grautley  Harbor. 
^tJ  ';*^^  ^  ^    %  Beoorded  fix>m  Bering  Straitt^  hy 

^B^       '^%  ^         A  Qillj  by  Mr.  E^elaon  from  St  Michaela,  i 

by  Mr,  Seofleld  from  Port  Clarence,  Obi| 
Bay,  and  llereiideen  Bay.    Found  on  Beriq 
Island  by  Kicolal  GrebnitsskL 

104.  Porocottus  seUoila  (Gilbert). 
Recorded  from  Bristol  Bay. 

105.  PoroGOttua  quadrlfiUs  Gill/ 

liecorded  from  Bering  Straita. 

106.  Porocottus  quadrataa,  B«  A.  il«vi,  oic*  ^ 
c-itiB,     (Hate  LXA^Ife.) 

Head,  2|;  depth,  3f;  eye,  S^  in 
mandible,  3j;  maxillary,  3;  interorbitab 
2  iu  eye-     !>.,  VIll,  14|  A.,  12;  V.,  l,3;l 
16,      Head  rather  short  and  broad, 
rangular;  the  prottle  from  tip  of  npperjl 
aseends  almost  vertically  to    end  of 
spine,  rounding  over  orbitiil  ridge,  and  thence  gently  sloping  upward  to  origin  ol 
dorsal,  from  which  point  the  body  gradually  taperg  to  tbe  tail,  the  depth  of  the  canda 


MyoxoeephaluM    axiilatit^    UorHlidevii     Bay, 
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Qucle  b^ing  eontiiiued  about  3^  times  in  greatest  depth  of  body.  The  loug  {ImmmteT 
fcheeye  equals  the  lun^th  oC  tlii^  inaudible^  almost  tliiit  of  tbii  maxilla^  ami  is  c^iiitained 
tiniefi  ill  tlie  extrL*iiie  kii^tth  of  llie  head.  Iiiterorbifcal  spaee  narrow,  it8  width  one- 
f  length  of  eye.  (lill  inembraueK  imited  and  foruuiig  a  fold  aero^B  llie  iHthiims. 
rcuhkr  spines  well  developed,  the  lowermost  on  operch'  and  that  on  preoi*ercle 
iiig  eurvtMl  dowiiwiint  and  forward*  Cranial  rid^^es  ending  in  opines  of  small  size. 
eron8  pores  on  head,  those  in  front  visible  to  the  naked  eye)  tnbnlar  poi es  on 
",  espei-ially  above  anal  base^  where  they  api>ear  to  the  naked  eye  as  raised  white 
icks. 

Fins  all  well  iit'vehjiK*d^  large;  length  of  tirst  dorsal  base  little  more  than  one-half 
gth  of  seeond;  anal  tin  beginning  iiniler  third  and  fourth  rays  of  second  dorsal  and 
ing  opi>osite  its  last  rayj  length  of  longest  dorsal  spine  about  three  fonrths  avS  long 
longest  ray,  or  e<|ual  to  length  of  longest  anal  ray;  pectorals  large  and  liroad; 
itrals  reaching  past  anal  origin. 

Color  reddish  brown,  relieved  by  much  white;  under  parts  whitish;  head  above 

below  brown,  flecked  with  white;  lips  pale;  a  broad  white  half  bar  on  body 

ndiTig  from  end  of  spinous  dorsal  to  fourth  ray  of  second  dorsal,  another  extending 

I  sixth  to  ninth  ray,  and  'd  third  from  last  ray  to  near  end  of  caudal  peduncle, 

cli  it  encircles  in  connection  with  a  tlark  bar,  the  hitter  extending  on  the  caudal 

pectorals   and   caudal    barred;    ventrals  with    round    black    blotches   forming 

»  on    the  rays.     Bering  Isliiud;  only  the  type  known.     (B,  A,  Bean.)     (Type, 

33875,  TT.S.N.M.,  a  single  example  3  inches  long,  Bering  Island,  1883;  collected 

»r.  L.  Stejnegen) 


MegalocottuB  laticeps  (Gilbert), 

Itecorded  ft-om  the  neighborhood  of  Bristol  Bay. 

ence. 


Mr.  Scofteld  found  it  at  Port 


MegalocottuB  platycep  halus  ( Pa  I  las ) ,     { To  f  /  ^^  twn  iop  ieruif  Kuer . ) 

Becorded  from  Kamchatka  by  Pallas,  and  from  Decastris  Bay,  near  the  mouth  of 

AiDiir  River  by  Ivner, 

Oncocottus  hexacoriiis  (I^inhartbon).     (Plate  LXVITL) 

Northern  part  of  Bering  Sea  and  northward  through  the  Arctic  to  (ireenland. 
doubtfully  distinct  from  Om'twotttttt  quadrit-ortih  of  Europe.     Recorded  by  Mr. 
ibfield  from  Llerschel  Island  and  Grantley  Harbor,  aiul  from  Bering  Island  by  Dr. 
neger. 

Zesticelu  b  profuu  dormn  (Gil  be  r t ) . 

Origiually  described  from  three  specimens  from  Bering  Sea.     A  fourth  specimen 
ged  by  us  oO  Bogoslof  Islatid,  a  little  larger  than  the  types,  has  1).,  VI,  10;  A., 
20.     One  of  the  original  types  has  I).,  VII,  11!;  A.,  10;  P.,  1*0;  but  in  all  other 
tbe  two  specimens  agree  absolutely  and  they  are  uo  doubt  identical. 

>  BleuoicottUB  globicepB  (Qirard). 

liecorded  by  Dr.  Bean  from  Kadiak,  .Vdakh,  and  Amclutka.    These  records  need 
ificatiou,  H.S  perhaps  some  other  species  was  mistaken  for  it 

OxjrcottuB  acutlceps  (Gil  bo  ft). 
Originally  described  from   IJnalaska;  found  later  by  Dr.  Gilbert  at  Departure 


468 


TBB  FUR  BBALfi  CMP  TBM  PBmiLOF   ll^^lVBg. 


Bagr,  Vaoooafvr  likuid}  by  Mr.  Arthur  W.  Oreeley  in  Prioca  William  Bmt 
Dr.  jMdMi  at  Sttln  and  Kadiak*    These  qpedmeuss  vary  coimiikrably  iu  k^h 
length  of  prooperouler  spinet 

This  species  is  tlie  Igrpe  of  e  disOnet  geuii»  or  BubgeDus  0.r^c&ttHM^  nmrvn  i 
to  JEHkimisolfei,  bal  diflMng  in  the  sharper  aiiitie  of  the  i^reoperele  auil  tUe 
oleffc  of  the  mooth.    AqFO^Hiit  emirjfmm  is  a  aeooQcl  upecie^  of  tlie  Hurne  ^rodm  i 
mediate  in  ftrai  and  anaatore  betwfMi  BImmieoUm  ghhic^pM  mid  o,t^^Um  anU 

U8.  IHugfoottos  sstlosr  Bm&. 

Taken  hy  na  oJf  Karlnk;  xeooided  by  l»r,  Gilbert  frtim  various  localities  ] 
and  sonfli  of  AUuika  PeninBal%  by  Dr.  Bean  from  8itk»lidak,  and  by  Mr.  Suirke  1 
Paget  Sound. 

114. 

BeooKded  from  the  Trinity  Idands,  and  ftx>m  about  Ilnala^kii  s&ud  rrnmiik  mi 
wawsr. 


\  (Cnvfar  and  ▼•Itnutoeaeft). 

TIlis  speeies  was  eoUeoted  by  St^fneger  ou  Bermg  Island  iu  XSSJi  (U.S.^it| 
488S7). 
Xie.  Bl^pilasoliitomisCaTiflraiidValeDeliiiii 

Oaptain  Harbor,  Unalaska;  Petropaukki;  Itaritp  island; 
Gilbert  from  Unalaska,  and  by  Dr.  Bean  from  Unalaska,  Adakli,  Kl^ka,  am!  St. 
found  by  St^fneger  on  Bering  Island.    Adidta  from  nualuakti  9how  the  tail 
odor: 

Oliye  gieeUi  of  yarying  shadeSi  the  belly  bright  cMjppery  yellow,  the  iinm  1 
on  back  nearly  Uaek,  with  pator  margins;  naked  [jattihes  uti  sldi^^,  whir«  or 
tiiose  on  tail  colored  like  body,  those  on  head  sitvery.    First  dorsal  ligliL  olive i 
2  translucent  patohes;  second  dorsal  mottled  olive  wiUi  dark  spotg  and  tmidt 
patches.    Caudal  with  S  blackish  and  4  translueeiit  bands.    Anal  yellufri^  < 
with  unmerons  spots  and  translucent  patches,    lladiating  blaekish  bauds  m 
out  from  eye.    The  upper  barbels  black,  the  Iowlu-  oUirc. 

117.  NautiBCus  pribilovius  Jordan  and  Gilbert,  new  tipeciei^.     (Plate  LXIX.) 

Nauiichihjfn  oculofoBciattu  Gilbert,  Report  U.  ^.  Fi^b  Ciinimiuioner,  li96^  4S4;  o«l  (»f  <*inii  4 

Dififering  from  Nautichthys  oculofasciatus  m  the  shorter  lower  liii^^  tlie  k' 
cranial  ridges  and  the  coloration. 

Head,  3  to  3i;  depth,  3*;  D.,  VllI,  23;  A,,  Idj  V.,  I,  3;  I\,  15  j  ©ye,3iiii! 
maxillary,  2^;  lateral  line  with  39  spines. 

Shax)e  of  head  and  body  much  as  iu  A\  o0ulofa9ci4i^tHs,    Head  short,  the 
rather  sharp,  the  anterior  profile  steep;  nasal  spines  promiueut;  a  short  ocular 
much  smaller  than  in  N,  oculofasciatusj  shorter  than  pupil;  luterorbital  spaca 
about  half  eye,  deeply  concave;  a  blunt  triangular  ridge  above  emh  orbit  with 
cross  furrow  behind  it  which  deepens  to  a  pit  at  the  vertex;  nuchal  ridges  low^i 
in  N.  oculofasciatus,  each  with  a  coarse  tubercle,  lower  and  larger  than  in  the 
si)ecies.    From  the  nuchal  depression  the  base  of  first  dorsal  apiueB  rises  moi^l 
abruptly.    Preopercle  with  four  blunt  prominences,  the  upper  often  longer  and 
spine  like.    Mouth  nearly  horizontal,  the  lower  jaw  included;  a  slender  tilaiiieati 
end  of  maxillary;  teeth  small,  a  few  on  vomer  and  a  nai^row  band  on  palatines   Q 
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»runes  broa*lly  united  to  isthmus,  the  ^il!  opening  extending  a  littlo  below  tlie 
edge  of  pert'OraU  Skin  covered  witli  tOoseset  villous  prit-kles,  aiiioiif^  which 
ones  are  tVenneutly  seen  arran^anl  in  rather  definite  lon^^itiKliiial  series,  of 
there  may  be  two  or  tlire©  parallel  with  the  hiurk  aiu!  om*  riumiiig  neur  lower 
'  tail.  No  smooth  areas  on  sides.  Lateral  lino  coiis[iicuons,  the  phites  with 
Bpines  directed  baekward, 

lorsals  separati%the  first  not  notched,  comparatively  low;  the  tirst  spine  highest, 
he^Ml  in  tyi»e;  in  other  specimeos  1]  to  1,'^  in  head,  Sott  dorsal  and  anal  also  low, 
of  the  rays  reaehiug  base  of  eandal  when  depressed,     Teetoral  longer  tlian  heady 

Is  U  to  2  in  head, 

Solor  dull  li*:jht  olivivceoosj  mottled  with  darker;  three  or  foar  dark  bauds  below 
iorf^l,  one  below  Bpinous  dorsal;  a  bhiek  band  through  eyes  and  across  eheeks, 
lilin^  onto  braiichiostegal  tnenil»rancs;  seven  dusky  spots  along  lateral  line,  a 
licnons  pink  blotch,  rather  larger  tlnin  pupil,  between  lirst  and  second  spot-s, 
dorsal  dusky;  second  dorsal,  anal,  aud  jtectoral  dotted  and  checked;  caudal 
faint  finely  clieeked  cross  lines,  which  deepen  to  form  a  dark  bar  at  its  l>ase  an«l 
lader  one  toward  its  tip;  veutrals  pale;  belly  mottled. 

)ne  specimen  G  em.  long,  from  station  3*>.'15,  ofl"  Zapadni   rookery,  8t,  George 
«!,  in  23  fathoms* 

Inother  specimen,  barely  an  uieh  long,  was  dredged  iu  7  fathoms  in  the  harbor 
Dalaska*  Very  nninerons  specimens  were  obtained  by  the  Afhafross  iu  IS*M)  in 
pi  Bay  and  s^mth  of  the  Ahiskan  Peninsuhi.  It  was  at  that  time  ineorre<:tly 
fied  by  Dr.  Gilbert  with  N.  mttlo/aHciutttn.  In  tive  spe4*imens  of  tiiose  from 
1  Bay  the  dorsal  contains  .VIII  or  IX — 23  or  24  rays,  the  anal  1(j  or  IT,  the 

J  15  or  1G« 

ir.  Beau  records  NautichfhtfH  ocnlofaHi'mUts  from   lluahiska,  Adakh,  Kiska^  and 

id.     Perhaps  he  had  the  [n-eseut  speeies  ii»stead  ol'  the  more  southern  Natitirh- 

lofasviiituH.    The  geuns  NautuvuH  Ji>rdan  aud  h'vermann  is  closely  allied  to 

th^Sf  dilFering  iu  the  low  spinous  dftraal,  the  base  of  which  is  scarcely  raised 

the  nape.    The  skin  is  rougher  than  iu  XattfiehthifH^  and  the  anal  fin  is  shorter, 

Psychrolutes  paradoxus  GUutihiT, 

r§yckrolHte»  cebra  lieiin,  Proc.  IF.  8.  Nat.  Mofl.,  1890,  X,  3, 

lejul,  2ri ;  depth,  3.     D.,^,  15;  A*,  13;  P.,  1!);  eye,  4  iu  bead ;  width  of  mouth  from 
\  to  an^le,  1.4 ;  snout,  3^  ;  iutcrorbital,  3|. 

Body  short,  broail^  thick,  tadpole  shape,  the  texture  soft  like  that  of  a  iAparid^ 
yiully  about  the  he^wl ;  the  skin  is  Iimj>  aud  smooth,  covered  with  little  soft  dermal 
Vf  that  of  the  head  esr^cially  lax,  the  eheeks  tumid  and  translucent.     No  triiee  of 

on  head,  the  bones  all  thiu  aud  weak;  nostrils  each  in  a  short  tube;  mouth 
,  it«  clett  chieHy  anterior,  the  jaws  eiinal;  teeth  very  miunte,  none  on  vomer  or 
lies;  lower  jaw  with  eight  larj^e  open  pores.     Gill  menibraoes  broadly  united  to 

bmus,  the  ^ill  opeinuj;  extending  to  slightly  below  base  of  pectoraL     Lateral 

^solete.  Dorsals  united,  with  a  alight  notch  between,  the  first  buried  iu  a  rid^^e 
n^  so  that  its  delicate  sjtines  caii  iH>t  be  counted  from  without;  secoinl  dorsal 
iDiilar  to  aual,  both  of  them  free  from  the  caudaf.     Lower  pectoral  niys  i»rogres- 

shortened,  the  longest  li,  in  head.     Ventrals  moderate,  1,  3,  reacliiug  vent,  2^ 
id;  caudal  rounded, 
Mor  creamy  white,  with  blackish  cross- band s,  irregular  iu  Ibrm  aud  broken  by 
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wliitisli  pafcbog;  Jive  black  npoU  on  lower  jaw;  t«|>  of  head  bla<!kisli;  a  narrow Wit4 
at  f^lioolder;  a  widfir  one  »€rn»»  (ir^it  doi  sal ;  a  broail  one  on  Heeond  dorsal  nbniptlf 
broadened  on  body,  tbea  itanx>wed  extoDding  aciroBs  anal;  an  irregulsir  barsab»^Q(j 
caudal;  a  nanow  bar  and  some  8|>ota  and  8treak8  on  the  tin;  peetonil  vviihtfi» 
curved  biir^j  tbe  inner  concave,  the  ont^r  convex  backward,  the  two  iniksii}*! 
ronnded  ]»iiikiHh  area. 

One  &pet*imen  54)  mm,  long   ftii>m  atatioD  3040  off  Bu  Paul  Iidaud;  (l6{»th,  J 
fathoms.    The  8i»ec^ie»  ie^  abundant  i'mui  Paget  Bound  tbroagh  Bering  Sea  to  tti  I 
Kuril  Lshmdf4»    Tbe  pre&ant  collei^tion  t'.ontahm  a  t$pe<:imea  10  mm*  long  fromstatkil 
3653  otf  Iturup  Island ;  depth,  IH  tatboma.    The  species  was  also  taken  at  sbtiou  I 
off  Karlak.    In  thene  specimens  the  coloration  m  variable,  the  bandK  on  the  I 
being  sometimes  divided.    The  pex^'toral  fim;^  are  oninge  at  base  Id  Life,  the  color ^"^ 
hijf  to  bi  igbt  yelbiw. 


119,  Occa 

Iv    Two 


Fpmily  AGONID^^. 
dodecaSdroii  (TilrtfiittB). 

speeimeus  from  Bhaua  Bay,  I  turn  p  Inland. 


liecorded  by  Dr.  GtlWrt  &n 
Bristol  Bay-  TLese  affl* 
very  closely  in  detailsof  ta. 
stracture,  and  coloration  fiti 
material  from  e-ajstern  Mh 
Sea  and  seem  to  <liff**r  only 
III  the  longer^  shai^wi  stjiini* 
with  whieh  the  plates  of  tl» 
dorsial  series  are  proviH 
The  ridges  on  the  top  dtk 
head  are  also  uarrawei  id 
sharper.  This  may  todicflde 
spf^iflc  or  subspeeiSc  seiffl* 


flfera  dndfft-ttri/^fffj,  Shaurt  Itnyr  Iinrnp  Iftlmid,    Ajin&  L.  Bmwii  d*L 


tion,  but  onr  mat-erial  i^ 
InsufiQcient  to  indieati*  tbit 
such  is*  the  case-  From  Ciivier's  description,  based  on  an  individual  sent  \m  ^ 
Tiles! uHj  our  speeimens  difier  in  the  coloration  of  the  caudal  fin,  the  longer  bead,  ioi 
tbe  shorter  ftoont  and  eye.  The  caudal  Is  nearly  uniformly  blackish,  not  spotted  viti 
brown  like  the  pet^torala.  The  head  i^  contained  4^  times  in  total  length  (notGtinM»)» 
and  the  eye  and  snout  are  about  one- fifth  length  of  head  (not  one  fourth). 

The  speciea  is  closely  allied  to  O.  rcrr//m*a,  but  differs  conspieuoMsly  in  coloratiML 
and  in  numerous  structural  details.    The  ebeeks  are  naked  below  the  stay,  tbefitftl 
li  without  spine,  the  medial  x>ortion  of  gill  membraues  are  plated,  and  the  in?€^ 
ment  of  the  breast  is  very  different.    Compare  in  this  respect  the  aecotiipiiiyi»g 
figure  with  Steiudachner's  [ilate  of  Agonifn  harkani  {=  0.  verrueosa)  in  Icbtbl* 
BeitrUge  IX,  taf.  Y,    Fin  rays  in  our  specimens:  D.,  X,  8;  A,,  14 j  P.,  14  or  15.  Hi 
two  species  verrttcosus  and  dodecdedron  form  a  minor  group  or  genus,  distingaiBM 
from  Brachyopsis  {roatratus)  by  the  short  snout,  which  is  not  prodnced  and  SifngnMm 
like.     Siphagonus  Steindachner  is  identical  with  Brachyopsis.    For  the  group  typitei 
by  verrucosus  and  dodecaedron  Jordan  and  Evermann  have  taken  the  name  Ooe 
(meaning  a  harrow). 
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.  Bracbyopsis  segaliensis  (TileHiits). 

H4><*orcierl  from  Sakhalin  by  Tilesiiis;  iK>t  seen  by  rr^ceiit  writDrs. 
,  Brachyopsis  rostratus  <Til<*ftiiis).     (Plat©  LXX.) 

Seveml  ftpeei  men  K  from  Shan  a  Bay,  Itnrnp  Island,  hIiow  th«  Ibllowin^  cbai-ucters : 
rRal  face  wider  than  in  Ocert  ffodemrdron  or  in  PaUnsinn  hnrhntff  and  deeply  <'oii- 
^e;  snout  elongate,  depressed,  its  width  taken  at  middle  nt'  its  len^^th  one-liaM' 
later  than  its  depth  at  the  same  jjoint,  and  one-half  its  lengtli^  ineannred  from  tip  of 
rer  jaw;  lower  jaw  much  longer  than  upper,  the  wyniidiysis  entering  upper  profile  of 
mt^  vertie^illy  farrowed  at  tijr;  inaxillary  not  reaehinfj  orlnt,  4  in  head;  in-eorbital 
Dgate,  with  a  lengthwise  ri<Ige  which  divides  anteriorly,  the  braiielies  not  termi- 
ting  in  spines;  the  edge  of  preorbital  entire;  anterior  nfjstrit  in  a  short  tube*  Teeth 
minute,  present  on  jaws  anil  vomer,  often  absent  on  palatines,  sometimes  present 
a  small  pateh  on  extreme  anterior  end.  Suborbital  stay  without  spine,  Ibnniiig  a 
>bous  striated  pnitnberanee  on  middle  of  eheek,  between  which  and  tln^  horizontal 
je  of  preoperele  is  a  series  of  three  or  foar  small  plates;  two  strong  diverging  spines 
aiigle  of  preopert'le ;  a  shorter  spine  beh^w  t  hem ;  orbi  tal  margins  elevated  sn ]  u'riorly 
d  jMtsteriorly ;  inti^rorbital  space  very  narrow,  grooved^  and  longitmlinally  striated, 
width  equaling  one-half  diameter  of  orbit,  which  is  <>  in  head;  no  spines  on  top  of 
Bwl,  the  ridges  low  and  rounded.  IJead  4i;  to  4f;  in  length;  width  of  lioily  HJ  to  8^; 
ijftli  of  candal  fiednncle  'Ah  to  4, 

Body  anteriorly  hexagonal,  the  npper  lateral  ridge  bi^coming  obsohde  immediately 
front  of  spinons  dorsal;  lower  lateral  ridge  also  becoming  rounded  and  obsolescent 
t^riorly;  dorsal  face  widening  rapidly  from  oecipnt  to  front  fd'spinons  d*n'sal  where 
imdth  equals  snout;  it  gradually  narrows  i>08teriorly,  the  dorsal  ridges  becoming 
nfluent  at  a  point  much  nearer  base  of  caudal  than  end  of  scctmd  dorsal;  ventral 
Ige8  spineless,  the  lateral  ridges  with  short  spinous  points,  often  distinguishable 
thditlicalty;  dorsal  series  anteriorly  with  iwtronger  spines  which  rapidly  diminish 
i»terit*rly ;  branchiostegal  and  gnlar  membranes  without  |dates;  plates  on  b<Hly  witli- 
i the  minute  prickles  so  eharacteristie  of  Orea  t^erruvuna  and  O,  flothetirdrtm;  breast 
Vered  with  i^olygonal  plates,  a  series  elevated  to  form  a  median  ridge,  the  nnirgirnd 
nt^  also  prominent;  prepectoral  area  wide,  witli  four  prominent  plates,  the  U]*iier- 
tetbearingashort  spine  posteriorly;  in  the  dorsal  series  of  plates,  10  lie  in  advance 
first  dorsal,  11  between  origins  of  first  and  second  dorsals,  9  or  lt»  along  base  of 
jond  dorsal,  ♦>  to  !♦  between  second  dorsal  and  the  iwint  of  conlluence  of  the  dorsal 
168,  and  ii  to  7  between  the  latter  point  and  base  of  caudal;  total  number  of  xdates 
dorsal  series  43  U*  45^  in  0  specimens  examined. 

Pectorals  long  am!  niU'row,  l.|  in  Iiead ;  dorsal  with  8  (rarely  f))  spines  atid  8  soft  rays; 
d  with  13  (rarely  14)  rays;  pectoral  with  14  rays.  Color  dnsky  above,  nuirkcd  with 
ill  black  spots  and  liues;  whjt<-'  beloWj  growiiig  dusky  posteriorly;  candal  bhK'kish; 
trals  white,  anal  white,  with  the  last  rays  dusky;  dorsals  and  i>ectorals  with  the 
B  finely  dottiid  with  black. 

Record eil  by  Grebnitzki,  from  Y'eso,  pJapan.  • 

Pallaaina  barbata  (Stfintla*  biier). 

Two  Bi>ecimens  from  Shana  Bay,  Iturnp  Island,  one  from  Tareinsky  Bay,  Kam- 
^ka.  Kec«>rded  by  Dr.  (Gilbert  from  Bristol  Bay*  and  by  Dr.  Bean  fr^mj  Yakutat, 
laska,  and  Port  Clarence.  Mr.  Scotield  found  it  at  Port  ('larem^e  and  Stejneger 
'©tnipaulski.     They  slnnv  the  typical  arrangement  of  plates  on  the  breast,  the 
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iMdiaa  iories  in  front  eiyeatniM  oonteining  ttireo  p)at6B,  not  two  as  in  Pnllajtimm, 
ThemBsMbdlMlmtiMiBmi^^  !ii  lengtlx,  and  cm  pmWj 

not  be  Mlied  npon  to  distingnMitho  two  q^aeies. 


IM.  FodoUMOQS  iHttBUBi,  Jot6m  and  Oabert,  saw  i^eolM,    ( PUti^  LXXL) 

D.|n:to  XI, 8;  A^9ja(t  10;  P.,  15.  Head,  a|  iii  length;  d<^pth,  not  iTiclmliD^ 
qiinos  of  doiMl  plates,  8|;  width  at  bate  of  peetomls,  7  j ;  length  of  caudal  iMnhugeW. 
from  baae  of  last  anal  ray,  8f ;  anoat  long  and  dender,  deprea^^l,  prtxlnned  Wyml 
the  month  Ibr  a  diatanoa  equaling  a  little  leaa  tibin  Iiair  it^  Ic^ngtli^  tbe  tip  fomiHjnf 
two  qdneai  the  apaoe  between  wfafoh  i«  eoveted  with  ineinbratie;  a  pair  of  ift  ron^. 
nearly  ereet  aplnea  at  their  baaOi  between  whieh  are  two  or  throe  vei^-  small  ^phies  on 
the  median  line;  a  aeeond  pair  of  strong  apinoa  at  iK>»terior  end  of  ptt^iDaxillaj-y  fossa, 
the  rldgea  bounding  whieh  may  bear  one  or  more  pair^  of  small  prickles ;  preo]>^n!k 
with  a  wide,  wing-like  creat  terminating  in  abluiitlsh  »pnm\  mmnt  long  and  .blende. 
ite  lateral  profile  eoneaye  as  seen  from  above  or  Mow;  j^nlK>rbital  crc^at  with  thm 
maj  strong,  baekwardly  hooked  spines;  interirbital  &pae43  very  narrow,  do^plf 
eonoave;  supraocular  ridge  strong  and  much  devatc^i,  the  tntrci  orbital  space  t\f^im 
and  narrower  than  in  any  oVb&r  speeies  of  this  group,  its  least  width  1 1  in  orbit:  [nw^ 
orbital  q)ine  small;  ridges  on  sides  of  snout  miniit4>ly  scrrau^;  an  irregnliir  gronit  nf 
nnall  spines  above  and  behind  anterior  nostril;  lat4.^ral  ridges  of  head  wltb  tlin^  imm 
of  very  strcmg  baekwardly  direeted  spines  in  line  with  the  j^t-eotly  ex]ianded  prt^^iiAr 
cnhur  ridge;  the  posterior  portion  of  this  ridge  prod  need  into  a  compiossad,  hluntiili 
process  whieh  overUq[M  the  suboperde  and  reaches  nmr^ia  of  gill  opening;  opeirtikr 
and  temporal  ridges  low  and  sharp.  Teeth  preaent  on  jaws  in  the  young,  iiei-ciuiiQg 
nearly  or  quite  obsolete  in  adulte;  in  the  type,  17  cm.  long,  a  few  weak  taetli  on  ooi 
side  of  upper  jaw,  but  none  elsewhere;  vomer  and  palatinen  t^iothlei^.  A  ihiKt^  of 
14  barbels  on  each  side  of  lower  surfhce  of  snout  in  front  of  montli,  and  a  dnstiTof  II 
occnpjring  end  of  maxillary  and  angle  of  mouth ;  each  .side  of  lower  lip  with  two  1  nxrlmlai 
gill  membranes  widely  Joined  to  the  isthmus,  with<»nt  dTHtittrt  free  fold  po^tf^rinrlv. 

Plates  on  body  with  very  strong  spines,  those  of  the  dorsal  series  tlie  largest,  boft^ 
decreasing  rapidly  backward,  becoming  much  smaller  than  the  lateral  series  nndiiKr 
the  second  dorsal  fin ;  a  median  series  of  short,  sharp  spines  still  persists  along  entires 
back  of  tail  after  the  confluence  of  the  dorsal  series;  the  lateral  series  lower  aote^- 
riorly,  the  ui>per  row  persisting  to  gill  opening,  the  lower  row  now  becoming  obso- 
lete about  four  plates  behind  axil;  the  abdominal  series  bear  short,  sharp  spto&m 
(longer  in  the  young),  becoming  obsolete  along  anterior  iK>rtion  of  anal  fin;  of  the 
dorsal  series,  4  are  in  front  of  the  first  dorsal,  10  (or  9^)  along  base  of  first  donal,  I 
(or  1^)  between  dorsals,  9  along  base  of  second  dorsal,  15  along  back  of  tail,  tbe  first 
of  the  latter  being  the  plate  in  which  the  dorsal  series  first  become  confinent;  anterior 
portion  of  lateral  line  running  along  upper  lateral  series,  gradually  descendiDg  t0 
middle  of  sides,  where  it  runs  on  a  special  row  of  plates  which  bear  no  spines;  vbne 
the  lateral  line  begins  to  ascend,  three  of  these  plates  become  confluent  with  cor- 
responding plates  of  the  upper  lateral  series;  in  advance  of  these,  five  members  of  the 
series  sigain  appear  distinct,  considerably  enlarged  and  bearing  spines;  40  pores  in  the   j 
lateral  line. 

Fins  all  comparatively  short  and  low;  pectorals  reaching  twelfth  plate  of  upper 
lateral  series,  the  longest  ray  equaling  length  of  snout  and  one-half  eye;  rays  becomiiig 
rapidly  shortened  below,  the  lower  five  or  six  slightly  thickened  with  exserted  tips; 
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etitrals  very  abort,  not  excee<liiig:  lonirfili  of  Hiiout  before  mouth,  not  received  into 
ptigitudinal  g:roove.  We  coesider  it  very  doiibtfiil  whetlier  siicli  a  ^move  exists  in 
^y  of  the  other  species  of  this  ^roiiii.  It  hits  been  dest^ribed  iis  existiiifj  in  the  types  of 
\  ftUherti  (CoUett)  and  P,  periHtethug,  GilL  In  both  eases  the  type  sijeciniena  were  in 
j>oor  state  of  preservation,  ami  the  groove  was  probably  dne  to  a  softeniiif^  of  that 
^xigitudinal  strip  of  the  abdominal  wall  which  inehides  the  ana!  opening,  and  extends 
^^wckwanl  from  the  base  of  the  ventral  11  ns  and  is  interposed  between  the  finn  *Miter 
eries  of  ventral  plates.  That  such  a  soft<^niiig  had  occurred  ia  the  type  of  Potftdhrctfn 
i^rvtlethm  is  evident  from  <ii!rs  statement  that  the  ventrals  Inid  dropped  out  This  view 
B  reodered  more  probable  from  the  fact  that  l\  pertHtethus  is  ai>pareiitly  identical  with 
lie  conimon  1\  aclpenHerinvity  which  contains  no  such  g^roove.  We  have  also  examined 
.iwro  of  the  type  specimens  of  P*  (jilberli  without  being  able  to  satisfy  ourselves  of  the 
sxifitence  of  any  special  groove*  The  dorsal  fms  arc  closely  juxtaiiosed,  the  interspace 
n chiding  1  or  IJ  pairs  of  plates.  The  base  i*f  the  last  ray  of  stM^oitd  4loT'sal  is  midway 
let^ween  base  of  caudal  ami  origin  of  spinous  dorsah 

Color  dark  or  brownish  abf>ve^  with  irregular  spots  or  daslies  of  darker,  wliich  do  not 
brm  detiniti*  crossbars;  a  black  streak  from  eye  tr*i  tip  of  snout,  jiassing  onto  lower  side 
►r  Tofitral  spines ;  a  dark  bloteh  on  expanded  lirnb  of  jireoperclc;  a  bliMik  spot  on  base  of 
ttifldle  pectoral  rays,  the  ho  very  obscurely  marked  with  dusky;  dorsal  spines  ami  rays 
rttli  linear  *lark  markings,  one  or  two  black  spnts  near  tip  of  spinous  dorsal  anteriorly; 
mder  parts,  including  lins,  unmarked* 

Two  speciniens  from  Albatross  st^ition  3C53,  off  8hana  Village,  Fturap  Island,  in  18 
i^Iioms.  A  youi*g  individual  from  Albatross  station  Mi%  off  Ivoljben  Island,  IS 
B&Uoms,  seems  to  lH?long  to  the  same  species,  but  has  the  snout  less  }>rodnced  and  the 
lorsal  Vill,  (i;  anal  8,  (We  take  great  pleasure  in  naming  this  species  in  hcmor  of 
Son.  ( 'harles  Sumner  IljimliUj  late  Assistant  Secretary  of  the  Treasury,  uufler  whose 
UMpices  the  investigations  described  in  this  memoir  were  uinlertaken.) 
L34-  PodothecuB  thompsonl,  Jtinlaii  i\i\t\  ffiUiert,  new  apories.      (Plntti  I>XXIL) 

II.,  VIII  nr  lX-*j;    A.,  fi;  P.,  1**.     Head  rather  brosully  triangnlar,  its  greatest 

w^dth  across  preopercular  ridges  greater  than  distance  from  anterior  end  of  preoper- 

5U.lar  ridge  t4»  tip  of  snout.     Lateral  ridge  on  hea<l  continuous  from  tij*  of  snout  ahmg 

lillx>rbitfl.l  bones  to  base  of  preopercular  crest,  the  lateral  s|)ines  usual  iu  this  genus 

beiiigr  represented  by  triangular  prot^esses  borne  on  the  ridge;  preopercular  ridge 

prochieed  post4?riorly  beyond   gill   opening,  but  not  spine  like;    snout  terminating 

^ut^riorly  in  two  rounded  processes,  each  bearing  on  its  upper  surface  a  vertical  crest, 

^Uil  finely  serrate  along  it«  margins;  no  terminal  pair  of  strong  spines  as  in  other 

spe<!ies;   under  side  of  snout  with  an  acute  median  spine  directed  downward  ami 

Wkward;  a  pair  of  strong  spines  on  upper  side  of  snout  behind  terminal  nostril 

frdge;  a  pair  of  eoalesced  spines  behind  the  mistril  groove;  a  semicircular  series  of 

i*pinelets  below  the  eye;  t%vo  small  tutts  of  lllaments  on  under  sidii  of  sijout,  one  on 

middle  of  maxillary  and  one  at  its  tip.     A  narrow  band  of  sharp  teeth  iu  each  Jaw; 

vomer  and  palatines  toothless,     (rill  membranes  unit-f*d  to  istlimus,  without  evident 

fr«*e  fold.     Orbital  rim  niucli  elevated;  interorbital  spiu-e  narrow,  deeply  concave,  its 

iTidtb  ninetenths  diameter  of  orbit;   ot^cipital  ridges  strong,  elevated   posteriorly, 

ending  in  a  backwardly  directed  spine  which  is  much  larger  than  those  of  the  bwly 

ilfttes;   occipital  area  narrow,  deeply  com'ave,  its  central  jiortion    sunk  soujewhat 

lelow  level  of  interorbitiil  space,  from  which  it  is  separated  by  a  shallow  transverse 
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groove;  ^simlbv  groove  behind ooeii^Mq^tnes;  area  between  r>oci|[\ital  and  t^p 
ridges  also  deeply  omieave;  m  strong  operoular  ridge. 

All  tike  plates  with  etroiig  spines^  indading  thorn  of  tlie  ventral  mtm;  tbe 
weakest  spines  aro  on  the  anterior  plates  of  the  lateral  ^erleia;  jdatea  nii  bmw^t  m\k 
eentral  spine  and  radiating  ridges;  dcmal  series  with  fewer  plaleii  than  in  ^Wm 
speeies;  8  in  front  of  spinons  dorsal,  11  (w  13)  along  bme  of  aiiinou^  dornal,  2  m  tf 
between  dorsals,  0  at  base  of  soft  dorsal,  14  (or  lH)  impaired  plati^s  on  bai-k  of  ea^dgl 
pednnda.  The  nnpaired  plates  hare  tibe  spine  notched  at  tip.  All  the  platea  m 
marked  with  strong  radiating  ridges  and  have  the  aiirfaee  of  the  spiiieg  miDateli 
roughened. 

OohMT,  light  gray  above,  white  below;  ttup  and  aides  of  head  with  bla^^k  dot^  and 
dashes;  baek  crossed  by  six  narrow  blaek  bars.  Di»tingniah6d  from  all  other  Apt^im 
of  tlie  genns  l^the  great  development  of  the  lateral  ridge  and  npine^H  on  head.  Ibis 
gives  the  head  and  espeeiidly  the  snont  a  mneh  broailer  outline,  approaching  in  Wia 
respect  AfOHWi  caiajfhraeiUB.  The  species  is  r^^escnted  by  several  young  gj^ecimi^m 
in  rather  poor  conditimi,  the  t;ype  being  83  mm.  long.  The  ontlino  and  amiUumor 
tbe  head  are  not,  however,  essentially  dilFerent  in  young  and  adalts  of  snrh  nimm 
as  are  known  to  ns  ftom  specimens  of  dilRarent  si^e^.  (M*  Hhana  Bay^  Ituntp  l^laiHl, 
Knril  group.  (This  species  is  named  in  hon<Nrof  Prof.  D'Arey  Wentworth  Tlmmjim, 
of  the  University  of  Dundee,  the  commisrionei'  of  Great  Britain  in  tlie  fui-mii 
investigations  in  Bering  Sea  in  1806  and  1807.) 

125.  Podotiiimis  vslsnras  Jindsa  sad  Staiki.  _ 

Described  from  Bobben  fslaad. 


I 


lac  PodotfiaoQft  ioolpilsr  JovSsa  and  Sterks. 

Des<»ibed  ftom  Bobben  Isbind. 
U7.  FodotiMOiie  rndtpmnmrtmrn  (TUesiiit). 

One  specimen  of  this  abundant  species  was  taken  from  the  stomach  of  a  eo^liipib 
at  St  Panl  Island.  It  is  recorded  by  Dr.  Bean  from  Kadiak,  [Xnalftska,  and  Tcirt 
Clarence,  and  was  found  by  Stejneger  on  Bering  and  Copi>er  tBlaudii. 

128.  Podotheous  gUberti  (Collett). 
Described  from  Petropaulski. 

129.  Sanitor  frenatus  (Gilbert). 
One  specimen  from  station  3643  extends  the  raiigp  of  this  specie?!  to  \}w  Kam^    , 

chatka  coast  (off  Povorotnaya,  in  100  fathoms).    Anomalous  arrangement  is  shown  In 
the  predorsal  plates,  most  of  which  occur  alternately  instead  of  in  pairs.    Tbe  inter- 
space separating  the  dorsals  is  longer  than  in  any  other  specimen  we  have  seen, 
extending  over  five  pairs  of  plates.    The  interspace  extends  usually  over  but  two  or 
three  pairs  of  plates,  four  pairs  being  included  in  but  one  of  our  specimens  from 
eastern  Bering  Sea.    No  further  differences  could  be  detected.    The  original  localitiea 
of  this  species  are  about  CJnalaska  and  Unimak. 

130.  Sarritor  leptorhynchus  (Gilbert). 

Described  from  various  stations  north  and  south  of  the  peninsula  of  Alaska. 

131.  Xenochinia  alaacanua  Gilbert. 

Dredged  by  us  off  Karluk:  recorded  by  Dr.  Gilbert  from  many  localities  about 
Unimak  Pass. 
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S2.  BathyagonuB  mgriplnniB  tiillit^ri;. 

Kecnnletl  from  aliooti  UiiahiKka  in  de^p  water. 

13.  Hypsagotiufl  quadticontiB  Cnvier  a  ml  Yalt^ncioDnes. 

Heeorded  by  l>i\  Uilhert  iVoni  about  tlnalaHka  and  Bristol  Bay.  Also  ktiowii 
oni  about  Kamcliatkaj  found  by  Col.  Nicolas  (irebiiitzki  at  B**ring  iHlaiid. 

14.  Percis  japonicus  (Pallas). 

Known  only  fmm  tlie  waters  almut  Sakhalin. 

15.  AapidophoroldeB  giintheii  lieau. 
Bering  Sea;  not  taken  by  us, 

36.  ABpidophoroides  inermla  (OUntliPrK 

Retsorded  from  about  tlie  Aleutian  IvslandH  and  llnabiska.     It   was  originally 
Bscribed  from  Uualaaka* 
17,  AapidophoroldeB  barton!  nil1>ert. 

Stations  'MYM  and  3il3%  off  Pribilof  I.«%laud$^  32  and  27  fathoms,  locally  abundant; 
scorded  by  Dr.  liean  from  many  stations  about  the  Alaskan  PeniuHulaand  UnalaBka. 
onnd  by  Btejueger  on  Medni  Island. 


^  Family  CYCL-OPTERID/E. 

18.  BumicrotTemtis  orbls  (Qilniber). 

fine  specimen  taker*  frorti  tlie  stomach  of  a  halibut  ott"  8t,  Panl  Inland.  The  back 
pi  seal  browo,  tlie  lower  [larts  pinkish,  tlie  region  alxmt  the  ventral  disk  bright 
ink.  Also  recorded  by  Dr.  lieau  from  UEalaska,  Ht,  Paul,  and  Plover  Bay.  Found 
II  Bering  Island  by  Col.  N.  Grebnit/.k!. 

19.  Lethotremus  muU  cub  ( G  i  11  i^rt ) . 
Recorded  from  near  Unimak  Paas. 

10.  Cyclopterichttkya  ventricoauB  Tallas.     Miakinka  or  soflt  ftsb. 

Numerous  specitnens  taken  at  Petropaulaki  by  Prof  D'Arcy  W.  Thompson,  and 
Q  8t  I'anl  by  Mr.  Trevor  Kineaid.  Found  by  Btejneger  on  Bering  Islainl.  Hecorded 
om  Atka.    The  species  m  rare  in  collections^  bat  seems  to  be  locally  abuTidant. 

11.  Cyclopteroidea  gyrlnopB  GarmaD. 

Described  from  St*  Paul.  A  few  very  young  specimens,  apparently  of  this  species^ 
redged  by  ns  in  Golinski  (Dutch)  Harbor,  Unalaska. 

12.  I^iparops  Btelleri  {P:il1aH). 
I  Originally  described  from  Petroijaulski;  not  since  seen. 


I 


Family   LIPARIDID>«, 


13.  NeoHparis  callyodon  (PalliiH). 

Specimens  were  taken  at  Kamchatka  (Mr.  Barrett-Hamilton);  Captains  Harbor, 
iialaska;  St.  Paul,  St.  (Jeorge,  and  Sitka.  They  vary  much  in  plunipLess  and  some- 
bat  in  color,  some  being  plain  yellowish  olive,  others  finely  spott^ed  with  black.  The 
iak  varies  from  2;.  tti  2;^  times  in  head.  These  variations  are  not  correlated,  and  we 
•€  unable  to  recognize  more  than  one  form,  though  it  is  not  impossible  that  two 
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q^68  are  inefaided  Mnong  oor  i^ediiieiis.  Dr.  Tiean  riy^onla  this  npeeiai  ftm  Vm 
ladcfty  Adakb,  Amchiilcay  Bt.*MioliMl|  wnd  Pkiver  B^.  B^jneger  attd  Qffetnitiki 
Itoimd  it  oa  Bering  and  Xediii  islenda* 

i4M.  VMUpnie  o^OIqinhi  Gtolh«r. 

Beooided  1^  Dr.  Oilberfc  flrom  Bristol  Baj.    It  ranges  aoiitliward  to  Ya&fMnm* 
IdancL 

XM.  Idiptaim  jNdobelliui  Aftm» 

Beeocded  by  Dr.  OQbert  flrom  Bristol  Baj,  whence  it  ranges  sontbwanl  UM 
Franeisoo.    Dr.  Bean  notes  it  from  Unalaska  aiiil  K^iak. 


IMw  X^psfto  oj^losllsaHi  GUlMTt.    (Plrta  LXXUI.) 

One  qpedmen  known,  from  near  Unalaska. 
147.  X^psfto  aSMiiaii  (PsteaB). 

'  Originally  deoeribed  frinn  Sakhalin;  generaUy  Gfunmoti  in  the  tiortli  of  ^m^ 
Sea,  south  to  Bristol  Bay,  wheoee  it  was  reeorded  by  Dn  Gilbert.  I>r.  B4'£m  immli 
it  (as  Lljf0ri9  gUkui)  from  Unalaska  and  Petropanlski,  -  ^ 

148:  Ik^psfto  iMnohslinmi  Soofteld.    (Pl»to  LXXIY.) 

Northern  parts  of  Bering  Sea;  desoribed-from  Hereebol  Island.        ^  h^  ^ 
The  spedmens  frmn  Bering  Island  eoUeeted  by  Grebnlt^tki,  rocortlett'a^  l^pard 

htmieaia  by  Bean  and  Bean,  Proo.  H.  &  Nat.  Mm.  1890,  243^  probably  tieiong  to  \kk 

species. 

CIKTSXAX&IOnttmTS  Joidsn  and  <3ilt»ert*    Hew  getina. 

Okisely  allied  to  Llfmri$^  from  whidh  it  differs  ctiieliy  \n  the  giiigli^  nogtril  A 
single  dorsal  lln;  aweUdevekqped  sncUngdisk;  wide  band^  of  teetb,  many  of  wtiii-Liare 
trilobate  near  tip;  an  inftoi^w  mouthy  mneh  orerbaug  by  tim  pixKlia^od  caiii(*al  mmw; 
a  single  nostril|  corresponding  to  the  anterior  nostril  of  otlier  Liparick^  tlie  ]>a^ti«nar 
opening  being  whidly  wanting.  The  typical  Bpecdes,  0.  miraMlh^  ditVem  from  all 
known  species  of  Liparis  except  L.  efeloitigma  in  its  large  size,  eomprefised  form,  %d 
translucent  gelatinons  textnre. 

149.  Crystallichthys  mirabilUi  Jordan  and  Gilbert,  new  speoiee.     (Platee  LXXV,  LXXVI.) 

A  large  8X)ecie8,  soft  and  gelatinous  in  texture,  the  color  translucent  grayish  or 
purplish,  marked  on  back  with  many  large  light  circles,  which  were  probably  deep  red 
or  crimson  in  life. 

Type,  a  specimen  330  mm.  long,  from  station  3643,  off  soatheast  coast  of  Kam- 
chatka, at  a  depth  of  100  fathoms. 

Head  4  in  length;  depth  2^;  snout  2\  in  head;  eye  3^  in  snout.  Width  of  moath 
one-half  length  of  head.  Length  of  gill  slit,  one-half  snout,  equaling  distance  from 
front  of  eye  to  front  of  nostril  tube;  P.,  33. 

Head  and  body  compressed,  esi)ecial]y  along  upper  profile,  which  desosndsina 
gentle,  nearly  even  curve  to  tip  of  snout.  Lower  profile  less  curved,  nearly  straight 
and  horizontal  on  anterior  third  of  body.  Snout  conical,  tapering  to  a  sharp  tip,  its 
lower  profile  nearly  horizontal,  protruding  beyond  the  mouth  for  a  distance  (measaied 
axially)  equaling  two-fifths  its  length.  Mandibular  symphysis  vertically  below  nostril 
tube.  Upper  jaw  strongly  arched  anteriorly,  the  mandible  much  shorter,  nearly 
transverse  in  position.  When  the  mouth  is  closed  there  is  exposed  the  entire  vidth 
of  the  thick  upper  lip,  and  the  anterior  portion  of  the  band  of  fringes  which  precedes 
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the  premaxillary  teeth.  Teeth  aleiider,  shorti^r  thuii  in  L.  eifefoHiujmaj  arranged  in 
about  li5  oblique  series  iu  the  half  of  eaeh  Jaw.  Tlie  posterior  longer  teeth  are  more 
or  les«  distiiR'tly  three  lobed  iu  botli  jaws^  the  anterior  teeth  shorter,  niuiple*  A  dee|> 
cleft  tjii  lower  side  of  aiiout  riiuniii^  trom  its  tip  to  front  of  premaxillarieK^  deejieiHiig 
back  ward,  opening  into  the  deep  gr(H>ve  above  premaxillaries*  From  base  of  elett  arises 
a  high  free  iold,  the  sharp  edge  of  which  nearly  retiches  the  margins  of  the  eleft.  A 
series  of  tliree  large  pores  along  each  side  of  this  eleft,  with  three  more  t'tpially  s]^sii■ed 
on  each  side  and  parallel  with  front  of  inoutli.  Belonging  to  this  serien,  but  distant 
from  them  and  much  smaller,  we  tind  one  on  middle  of  eheeks  below  eye,  and  one 
halfway  between  eye  and  middle  i^^  gill  slit.  A  pore  behind  eye  and  a  series  of  Ibiir 
on  eaeh  8ide  of  nape.  No  |H>re  iu  the  position  of  the  iM>sU*rior  nasal  opening,  A 
see4)nd  series  of  six  on  eaeh  side  of  mandild©  and  pieopercle.  No  other  pores  on  he^id. 
Nostril  single,  in  a  distinct  wide  tube,  lis  long  as  the  flianieter  of  pupil.  Distanee 
from  eye  to  angle  of  mouth  3 J  in  heiuL  Vertieal  from  angle  of  mouth  jia-ssing  through 
front  of  orbit.  Gill  eleft  narrow,  reaehing  base  of  hrst  [jectoral  ray,  its  length  A'l  in 
he4id.  Lateral  line  rising  in  an  abrupt  eurve  Irom  npi>er  end  of  gill  opening,  deeurved 
again  behind  pectorals  to  reach  miildle  of  sides,  on  the  posterior  half  of  wliieh  it 
becomes  obsolete.  Anteriorly  the  lateral  line  is  aeeompanied  above  by  a  second 
I  series  of  pores  which  is  not  curved,  but  runs  straight  forward  from  just  above  the 
fiammit  of  the  curve. 

The  dorsal  and  anal  (ins  are  enveloped  anteriorly  in  thick  gelatinous  tissue,  so 
that  their  points  of  origin  and  number  of  tin  rays  can  not  be  determined.  The  tins 
are  high,  the  longest  anal  ray  equaling  length  of  snout  and  eye.  Thirty-two  dorsal 
and  33  anal  rays  can  be  distinguished  in  the  posterior  trans]>areut  i>ortions  of  the 
tins,  the  total  nundjcr  of  rays  being  greater.  The  last  anal  ray  joins  outer  caudal  ray 
at  middle  of  length  of  the  latter.  Dorsal  Joined  nitrrowly  to  base  of  caudal  at  end  of 
basiil  seventh  of  outer  caudal  ray.  Longest  caudal  ray  L'A  iu  head*  Lower  seven 
peetoral  rays  thickenetl,  forming  a  lobe,  the  distal  third  of  each  ray  free  Irom  the 
membrane.  Longest  peetoral  ray  1.^  iu  head*  l>isk  of  moderate  size,  anteriorly 
placed,  its  posterior  margin  under  the  gill  slitj  its  length  one  third  that  of  head. 

Color  translucent,  aceording  to  Stejneger,  beautifully  pink  flesh  color  iu  life,  the 
dorsal  region,  including  dorsal  Hn,  marked  with  many  large  round  sp4>ts,  probably 
deep  red  or  crimson  in  life,  each  spot  surrounded  with  a  faint  darker  ring. 

Two  si»ecimeus  were  taken,  one,  about  45  mm.  long^  tVom  station  3638  in  34  fath- 
oms ott'  St,  Paul  Island,  the  other,  340  mm,  long,  from  station  3643  in  100  fathoms  oil* 
^utheast  coast  of  Kamchatka,  The  remarkably  beautiful  coloratitm  of  the  smaller 
example  w^as  similar  tci  that  of  the  tyi>e  siiecimeu  of  JJparis  etjclmtigmd^  the  body  and 
fins  in  life  being  translucent,  with  large  rountUsh  deep  red  spots,  each  surrounded  by 
a  dark  brown  ring  and  this  in  turn  by  a  light  ring.  Belly,  lower  side  of  head^  and 
lower  half  of  pectoral  light  yellow,  Th<j  rings  are  not  always  strictly  symmetrical 
on  the  two  sides  and  do  not  exactly  correspond  in  difi^reut  specimens.  They  soon 
fado  in  spirits. 

The  translueent  coloration  of  this  species,  extremely  beautiful  iu  life,  is  very  dif- 
fei'erit  from  that  of  the  other  Liparids. 

150*  Caxeproctua  siinas  Ciilbtsrt. 

Recorded  from  near  Uualaska  in  deep  water. 


478  THE    FUR 

151.  CareproctiiB  eiBteutnm  (tilbcrt. 

153^  CareprcK3tiu  phawna  Gilbert 

From  Bristol  Bay. 
153  H  Careprootus  speotmin  Bi^ati. 

From  nciar  UD#^a, 
154,  Caiepfocttui  QoUetll  Qilliert. 

From  waters  to  tbe  Eiouth  of  Alaska  petiiuBtiJa. 
155^  Careproctua  ecteues  Gilberts 

From  Li  ear  UiialaBka* 
156-  Careprocttia  s«latinoBii«  (Fftllna). 

Petropaulski;  uot  recognized  bj  recent  writers. 

157.  pTo^nruB  cypBQlimiB  Jordtin  and  Gilbert,  new  genus  and  speoieft*     (Plate  LKXVTI.) 
This  Species  is  mont  nearly  related  to  Canproctu^  melanurus^  from  which  itdiffm 

tti  darker  coloratioD  and  shorter  gill  Blit.  From  all  known  species  of  Careitractu  it 
dilTers  hi  the  very  elongate  caudal  iinj  which  is  forked  at  the  tip.  The  feature  d«llna§ 
the  genus  F'ro^nurus, 

Head  4f  in  length;  depth,  if^^^  cleft  of  mouth,  1|  m  head^  seven  fifths  dbUirKt 
from  symphysis  of  lower  jaw  to  angle  of  mouth;  total  ititerorbital  width,  2^  in  heud; 
eye  large,  equaling  length  of  Hitout,  3f  in  head|  glU  opening  entirely  abore  base  of 
pectoral,  not  reaching  ba^e  of  u piper  ray,  its  length  3  in  head^  the  uperculiir  bbi 
broadly  rounded. 

Snout  blont,  broadly  rouuded,  the  mouth  horizontal  along  iti$  lower  inaigiD,! 
scarcely  overlapped  by  it.  Upper  lip  wide.  Teeth  aeute,  without  cusps,  in  about  311 
oblique  rows  in  one  »ide  of  each  jaw*  MaiiUiary  reaching  the  vertical  &oiii  po$tirJar| 
edge  of  the  pupih    Nostril  o{>ening  in  a  wide,  low  tube. 

Front  margin  of  ventral  disk  very  slightly  behind  angle  of  mouthy  itf^  diniueltf^ 
three-fifths  that  of  eye,  about  one-seventh  length  of  head. 

Pectorals  broadly  lounded,  regularly  shortened  below,  not  deeply  notched,  tbe 
lower  7  rays  thickened  and  exserted;  the  longest  free  ray  about  half  length  of  head. 
Upper  portion  of  fin  with  26  rays,  the  tips  only  protruding,  the  longest  eqoaliBf 
length  of  head.  Dorsal  beginning  shortly  behind  vertical  from  gill  slit,  its  distaoee 
from  tip  of  snout  3J  in  length.  Dorsal  with  about  58  rays.  Oaudal  very  long  aoi 
narrow,  only  its  basal  third  connate  with  last  rays  of  dorsal  and  anaL  Unlfte  lO 
other  Liparids,  the  caudal  is  forked  at  tip,  the  terminal  notch  involving  about  ooo* 
seventh  of  fin. 

Translucent  dusky,  darker  around  snout,  gill  openings,  and  on  the  fins,  the  verti- 
cal fins  largely  jet-black.    Mouth  and  giU  cavity  dusky,  not  black. 

Type  a  single  specimen,  21  cm.  long,  dredged  at  station  3644,  off  Bogoalof  Ifllttdf 
at  a  depth  of  664  fathoms.  A  second  specimen  was  obtained  by  the  Albairosi  in  188) 
at  station  3074,  off  the  coast  of  Washington,  in  877  fathoms,  but  it  was  too  serioadj 
mutilated  to  admit  of  description. 

158.  RhlnoUparlB  barbolifer  GUbert. 
From  deep  water  off  Unalaska. 
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^9,  Oyriiuctitbys  minytremuB  (Jilbert, 

One  «pecimeij  from  deep  water  otf  Uuala&ka. 
^i€,  Fajaliparls  cephalus  Uilltert. 

Recorded  froto  ol!"  Unalaska  and  oft"  Toiut  Ueyes  by  Dr.  (tilbcirt,     Oblaiiied  by 
^  ill  Shelikof  Straits  oft'  Karluk. 
a^  ^t  Pairaliparis  iilochlr  (lilbi-rt. 

blvecorded  from  tiea-r  Uiiala»ka  in  deep  water;  tlie  orl^^iiial  type  from  the  Gulf  ot 
>»rUroriiia. 
S.^2.  ParaHparia  holomelaa  Gilbert. 

From  near  Unaiaska  in  deep  water.  , 

Family  BATHYMASTHRID^^. 
63.  Bathytnast^r  aignatus  Cope.     (Plate  LXXVIII.) 

Recorded  by  Dr.  <;ilbert  from  about  Unimak  and  IJnalaska;  taken  by  us  at  Sitka. 
I>r.  Bean  ree<^»rds  the  spet-ies  from  Kjuiiak,  Shumagin,  and  Uualaska.  Fonud  by 
&lejneger  and  Grebnitzki  on  Bering  and  Medni  islaud^s. 

X64.  RonquiluB  Jordani  (Gilbert), 

Recorded   by  Gilbert  from   Bristol  Bay.     Otherwise  known    from   Seattle  jtnd 
"WnuigelL 

Family  TRICHODONTID^E. 

1S5.  Arctoscopus  japonicua  Bteindauhiier. 

Two  Hiieciniens  from  .station  3<i52,  olF  Iturup  Islauil,  depth  H  fatUonm*     D.,  X 
or  XI,  13f  A.,  30  or  31. 

Originally  described  fnim  the  Gulf  of  Strietok,  Jiipan,  and   lecurdeil,  perhaps 
doubtfiilly,  from  Sitka. 
X6S,  TTichodon  trJcbodouTik^siiiH. 

Abundant  about  St.  Paul  Island^  and  oft-eii  cast  up  l>y  the  surf;  recorded  by 
Dr.  tiilbert  from  Herendeen  Jiay  ami  Brit^tol  Bay,  and  by  Dr,  Bean  IVoni  Shumagiu 
Islauds,  [Tiialaska,  and  Nunivak,    Kecorded  by  8tejneger  from  Bering  Inland. 
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Family  BLENN11D>E. 

167.  BryoBtemma  polyaotoceplialum  (Pallan). 

liUnHtitti  itotyactoveithaltiH  Piillus,  Zongr.  KM.H»n-A8iat.j  111,  171K     (  Kiitiit?luUka.) 
CkirohphHt  JaponhmA  lierzeriKtein,  Mf^^langoM  nii)lagii)iie8,  XIll,  18IM),  123« 

One  spe^umeu,  75  {-m*  long,  from  Kamchatka,  agrees  perfectly  with  llerzenstein's 
«l<?iai!ed  description  above  cited*  There  i*s  no  reason  to  doubt  that  this  is  the  species 
<le«<:rihed  by  Pallas  as  Bknnlm  pol^avtocephtduH,  We  are  not  wholly  satistied  that 
**lie€iiiien8  listed  under  this  name  from  eastern  Bering  Sea  and  l*nget  Sound  (see  Bean 
ill  Nelson's  Keport,  p.  305,  Fl.  XV,  Jig,  2,  and  Jordan  and  Starks^  Fishes  of  Paget 
SoODd,  1895,  841)  are  identical  with  the  Kamchatka  tbrm.  Alaskan  8[»eciniens  have 
the  posterior  pair  of  supraocular  cirri  smaller  than  the  anterior  and  have  those  of 
^e  anterior  iiair  united  for  often  lialf  or  more  than  half  their  length*  We  know  too 
little  of  the  variation  within  the  species  to  warrant  specitic  separation  at  present. 

liecorded  by  Dr.  Gilbert  from  about  the  peninsula  of  Alaska.  One  speeiuien 
obtained  by  us  on  SL  Paul.  Found  by  Stcjneger  and  Grebnitzki  on  Bering  and 
JkJetiui  islands. 
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168.  PhoUdapas  dybowskii  (Steindaohner). 

Centronotus  dybowskii  Stoindachner,  lohthy.  Beitr^ge,  IX,  1880,  22,  northern  Japan. 
f  Pholidapus  grebniUkH  Bean  and  Bean,  Proc.  U.  S.  Nat.  Mns.,  1896,  390,  Yeao,  JapaiL 

Five  8pecimeii8y  the  largest  25  cm.  long,  from  Shana  Bay,  Itamp  Island.  Stoa- 
dachner'8  excellent  and  detailed  description  leaves  nothing  to  be  desired,  and  oom- 
spouds  perfectly  with  our  material  except  in  the  character  of  the  Mcales.  A  canM 
examination  of  these  under  high  magnilication  fails  to  show  that  they  are  '^am  hintm 
Bande  mit  kurzen  Zahnchen  bewaftuef  The  posterior  border  is  entire  and  tki 
scales  strongly  marked  with  concentric  striie.  Dorsal  spines  number  62, 63, 63,64,11 
Dorsal  ocelli  are  present  in  all  our  specimens,  two  of  them  being  faintly  visible  evs 
in  the  youngest,  55  mm.  long. 

Pholidapus  grebnitskii  may  differ  in  the  shorter  dorsal  fin  (57  spines)  and  in  tki 
absence  of  teeth  on  the  vomer,  if  these  details  are  correctly  reported. 

The  genus  Pholidapus  is  closely  related  to  Opi«thooentruSy  differing  in  the  nM 
cheeks,  the  dentition,  and  in  the  less  differentiation  of  the  posterior  dorsal  spines. 

169.  Opiathocentma  ooeUataa  (TUesinB).     (Plate  LXXIX.> 

OpUtkooentrus  quinquemaeulaiua  Kner. 
Bleuniophidium  petropauU  Boulenger. 
t  OpUtkacenirus  tenuis  Beau  and  Bean. 

Numerous  specimens:  Tareinsky  Bay,  Kamchatka;  Petropaolski  Harbor;  Skm 
Bay,  Iturup  Island.    Recorded  by  Dr.  Bean  from  Petropaulski. 

The  number  of  dorsal  ocelli  varies  from  5  to  9  in  our  specimens,  6  being  tiie  pi»> 
vailing  number.  Of  24  specimens  whose  fins  we  have  examined,  4  have  58  dofol 
spines,  10  have  59,  5  have  60,  and  5  have  61.  In  addition,  1  specimen  has  bat  8 
spines.  The  latter  is  the  only  male  in  the  collection,  and  is  conspicuous  by  the  abeenea 
of  distinct  dorsal  ocelli  and  the  great  height  of  the  vertical  fins,  the  longest  donil 
spine  exceeding  the  length  of  the  pectoral  and  contained  li  times  in  head.  In  Honuiei 
the  longest  spine  is  2|  in  head. 

The  anal  contains  36  to  39  rays  in  all  our  specimens.  The  dorsal  fin  is  compoiel 
exclusively  of  spines,  the  anterior  flexible  ones  passing  into  the  strong  pungent  onei 
near  the  i)osterior  end.  The  stronger  spines  vary  from  7  to  12  in  number  in  oor 
specimens. 

Our  material  answers  the  description  of  the  type,  which  had  57  dorsal  spines  and 
30  anal  rays.  It  also  atrrees  with  si)ecimens  from  Petropaulski,  rei>orted  od  by  Beaa 
and  Bean  (Proc.  U.  S.  Nat.  Mus,,  1896, 391),  with  dorsal  spines  58  in  number.  BIcku- 
ophidium  2)€tro])auli  Boulenger  (Proc.  Zool.  Soc.  Loud.,  1892,  583)  has  but  52  dowil 
spines,  but  it  is  otherwise  not  to  be  distinguished  from  O.  (piinquemaculatus,  StiD 
more  aberrant  are  4  specimens  from  northern  Japan  reported  on  by  Steindachner 
(Iclithy.  Beitriige,  IX,  25),  with  but  50  to  53  spines  and  32  to  34  anal  rays. 

OpMioccntruH  tenuu  Bean  and  Bean,  fnmi  Yeso,  D.,  54;  A.,  38,  is  probably  not 
a  distinct  species,  although  ditt'ering  from  any  specimen  examined  by  us.  Our  first 
impression  on  examining  the  type  was  that  it  was  a  valid  si>ecie8. 

170.  Pholis  fasciatus  (Hlocli  and  Schneider). 

BU-nnius  Uvnxay  Piillas,  Zoogr.  Rotjso-Asiat.,  Ill,  1811,  178.     Kuril  IslaDils. 
Muraenoid&i  maxxUaris  Bean,  Proc.  U.  8.  Nat.  Mus.,  1881,  147.     (St.  Paul.) 
PhoUs  Urnia  Beau  and  Bean,  Proc.  U.  S.  Nat.  Mus.,  18i>6,  388. 

Three  large  specimens  from  St.  Paul  Island,  the  t}T>e  locality  of  P.  nkiriliaHi, 
have  been  compared  with  a  number  of  individuals  of  Fholis  fa^ciatus  from  Upernavik, 
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eulaud.  We  can  appreciate  iio  ditl'ereiicos  between  the  two,  Tbe  size  of  the 
itb  and  the  length  of  the  head  ure  the  same  in  specimens  of  enual  lengtli,  and  no 
jreiii^e  exists  iu  the  devehjpmeot  of  tlie  ventral^.  Tlie  agreement  seems  to  be 
ect  in  the  liu  rays,  rehitive  projiortions,  and  coloration, 

Pallas's  short  aceouiit  of  Biimnhis  Itrnta  contiuns  nothing  di8tiu**tivo  except  the 
iber  of  liu  rays  and  the  statement  that  the  body  ek  banded.  As  both  of  these 
m  agree  with  the  preseiit  species,  we  may  safely  follow  Bean  and  lieaii  in  making 
identiii  cation. 

This  species  has  been  recorded  by  Gilbert  from  Bristol  Bay,  and  by  Dr.  Bean 
1  Petropanlski  and  HL  PauU 

In  a  .specimen  from  Ht.  I*anl,  29  cm,  long,  the  length  of  the  maxillary  is  contained 
imes  in  dis^tancc  from  tip  of  snmit  to  origin  of  dorsid;  the  mjindible  eqnals  tl)c 
rth  of  the  pect^jral.  In  a  yonnger  H|>ecimen,  15  cm.  long,  from  Bristol  Bay,  the 
:il]jiry  is  containrd  l^l  in  prcdorHul  length;  the  mandible  a]>proximately  e<|ualB 
^!i  of  i>ect4»rar, 

Phoiis  oruatuB  (Girard). 

Abundant  at  Captains  Harbor  and  inuliuk^Unalaska.  Two  specimens,  agreeing 
rely  with  the  above,  taken  by  Mr.  Barrett-Hamilton  at  Bering  Island,  1>.;  LXXVIl 
LXXIX;  A.,  II,  ar*  and  U,  :I7, 

Dr.  Gilbert  records  the  species  from  Ifereudeen  Bay,  and  Dr.  Bean  from  Kadiak, 
magins,  Belkofski,  Unalaska,  Atka,  Adakh,  Amchitka,  Attn,  and  Port  Moller. 
ineger  and  Orebnitzki  fotind  it  on  Bering  and  Medni  islands. 

EoliB  pictua  (Kner),  l*latti  LXXXa.) 
Uroientru»  pictun  Knor,  Sitzun^^b,  il.  K.  AkaiL  (L  WiaiieiiHoh.,  LVIII,  m'S,  •>.  fil,  taf,  Vll^ 
DtHtrottotus  iticiua  Hiemtim'Aimnf  IcUth.  Buitriigp,  IX,  p.  25. 
merdiis  specimens  fi*om  Shana  Bay,  It  urn  p  Island,  As  already  shown  by 
ichner,  this  is  a  typical  Phoiis,  Kner  haying  been  in  error  in  ascribing  to  it  an 
ivted  and  channeled  tirst  anal  spine.  The  ventral  spines  are  bonnd  downi  by  the 
^ment  more  closely  than  usual,  but  tbey  are  in  other  respects  not  peculiar, 
•h  is  accompanied  by  two  short  spinous  rays,  concealed  in  the  membrane  and 
Icult  t^  detect.  The  latter  are  stitf  and  pungent,  and  seem  to  be  not  artit^ulated. 
■eutrals  of  I\  ornatm  show  the  sanie  structure.  Kuer  gives  the  anal  formula  as 
R.  This  must  be  a  misprint  for  II,  49,  us  the  artist  tigurcs  51  rays  in  the  fin,  not 
erentiating  the  two  anterior  ones, 

a,  Ui  to  lOJ  in  length  to  baee  of  caudal  Depth,  8  to  lOj  D.^  XCIII  or  XOIV; 
II,  46^o48/ 

VhoUs  doUchogaater  (Pallo^i). 

■    Gunnellut  ruherrimMs  Ciiviwr  and  Valenciennes,  Hiat.  Nat,  Polss.,  XI,  410. 

^ne  specimen,  18  cm*  long,  taken  by  Mr,  liarrett  Hamilton  at  Bering  Island. 
n,  tt'iken  by  8tejueger  and  Orebnitzki  on  Bering  and  Medni  islands  and  at  Volcano 
,  Ye-so. 
be  color  is  cherry  red  on  the  body  and  fins;  lighter  on  belly ^  lower  half  of  cheeks, 
ider  side  of  head.  Lips  blackish  anteriorly^  a  narrow  black  streak  running  from 
lloug  snout  ti)  eye  and  from  eye  across  cheeks  and  opercles  toward  upper  edge 
[>ral  base.  This  line  separatees  the  deep  red  upper  part  of  the  head  from  the 
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Ltid  till'  r^ill  membranes 
^^*-^T.    arranged  similarly  in  the  two  s[>erieK. 
"*-^  ^  "^i^g  sltgLtly  in  advance  of  base  of  pectoral,  its  distance  from 
^^^^"C*    liead.     Distance  from  origin  of  anal  to  tip  of  snout  2*^  in 
•^  •  Pectoral  sbort  and  broad,  rinind*Hl,  2^  in  head. 

'«  Vc*cl,  those  on  tlie  antt^rior  luirt  t>f  the  body  i'.oncealed  by  the 
^^^^       ^^.t^    iii  A,  atropurpurm^. 

^^^^^^^cimens  nearly  nniform  dark  olive,  with  obscare  (hisky  mot- 


tmc5  Rpei^inien  there  is  a  light  bar  extending  obhqnely  downward 

*^^E^,    with  a  dark  bar  above  and  below  it,  the  three  separated  by 

^^—         The  caudal  i«  narrowly  cross  banded  with  light  and  dark,  as 

^fcVte  anal  is  obliqnely  barred  with  the  same.     In  the  smaUest 

r-oundish  spots  abont  as  large  as  eye  along  back  Jnst  beh»w 

^^^^     fe^eems  to  have  a  narrow  dark  margin,  a  bght  ring^  a  dusky 

^-•^^x*-      A  series  of  siniihir  bnt  smaller  s|K)ts  along  middle  <»f  sides 

x^as*  were  probably  brighter  and  more  varied  in  life. 

-^^^'If^^^^arpureus  (KittlitK). 

^^^^^^\   Island.     Recorded  hy  Or.  CTilbert  from  Unalaska  and  by  Dr. 

**vistol  Bay  by  Dn  Gilbert,  and  by  Dr.  Beau  from  Kadiak  and  St, 


^tka,  Amchitkii,  Ktska,  and  8t.  Miehaeb 
'■^vi^  (FaliriL'iuB), 


^X.-^         ^^^'tilatuB  (Fries). 

^^T^^cimeus  from  station  3050,  ott'  Eobben  Reef»  near  the  Kamclnitka 

No  comparison  has  been  miwle  with  Athmtic  specimens.    The 

^*  »^   more  distinct  than  in  our  specimens  of  LinnpenuH  7nvdim^  where  it 

<^      "^^  1  til  difbeuUy  on  scattered  scales  along  middle  of  sides.    The  species 

^  \)y  l>r.  Gilbert  from  Uuimak  Pass  and  Bri»tx>l  Bay.    One  specimen 


^^^ 


otT  Karlak. 


^^ 


*Vo 


euiljarls  { Pallaa). 


m  Unalaska  by  Dr.  Gilbert,  and  by  Dr.  Bean  from  Uualaska  and 


"^"^^^ 


m  ^^^  ^^*^  from  Nashagak  River,  Alaska, 
fe»i^_^^  fabricii  (Keiuhardt). 


^^>\X 


^Ul 


^  specimens  taken  by  Dr.  Gilbert  in  Bristol  Bay.    D.,  LXIII;  A,,  1,42. 


e  to  ilistinguish  them  from  otiters  taken  at  Upernavik  and  in  the  Gulf 
»ce. 


^Htol  Bay  specimens  are  paler  in  color,  bat  not  otherwise  different,     fjum- 

'*«  Richardson  is  not  distinct  from   L,  fahrieii,    Most  sjiecimens  have 

"'^U  on  the  palatines,  but  in  two  or  three  examples,  and  in  the  youn^^,  these 

^bpvecialde.    The  specimens  from  Peti-opaulski  and  IMovcr  Bay  referred  by 

'^^*^  iSuan  to  Jjumpetuts  auguitlarts  (Proc,  U.  8.  Nat.  Mus.,  1896,  :is<i)  geem  to 

tatlier  to  L*  fabriciL    The  number  of  tin  rays  in  the  true  anfjuUlaritt  are 
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IML  iMfiMi  mmmm  (SiiiiMvAft). .  (FiatoLXXXl). 

We  liaiveluid  no  Aflsntte  nalierial  for  compartson^  and  make  this  identigeadoau  I 
tlie  tiMKis  of  tiie  caRMt  fignres  «id  deseriptians.    The  dorsal  ooii tiLine  59  to  01  ipD»  1 
In  mtr  spadmeM;  no  "vonarino  teelh  are  present,  and  three  ov  four  teeth  ouly  oa  iij 
flfont  of  eneh  palntino  bone.    Very  yonng  iipecinieDs  have  a  Eenm  of  Bbortdirfel 
dnobes  akn^  nikMIe  of  tiodjr.   Adnlti  ere  uearJj  tmitbrinly  light,  with  a  few  ^^ 
fidnt  fonndlth  dntk  q[iote  end  indistinot  blotchea  or  bam  on  the  dorsal  Qu,  Tk 
piugrewlve  leogUiening  of  tike  'poeterior  anal  rays  in  this  species  does  not  mm  to 
ns  of  MiflMent  impoftmn^  to  wnirnnt  fhe  retenttOD  of  the  ^eniis  AnimrchnM. 

184.  P0KO^IininiBOCk)RMdBiB6MI. 

Beoorded  1^  Dr.  Gilbert  fkom  nenr  Unalaska. 

Family  ANABHICHADID^. 

185.  Anartitehaa  leptonis  Beiui. 
TIliB  speoles  is  said  to  oocor  in  abnndant^e  about  SU  Paal,  bat  we  did  not  flodil 

Beoorded  by  Dr.  Bean  flrom  St.  Mioiuiel  and  fotrnd  bj  Stejneger  on  Bering  laldiul. 

Xne.  Ansrtilchas  ottaitalto  PsUm. 

Beoorded  ftom  Kamohatkai  perlmpa  the  same  as  tbe  preceding.    In  any 
no  reoent  writer  has  observed  it. 

Family  CRYPTACANTHODIDjE. 

187.  Delotapls  iriiistas  Bean. 

Found  by  Dr.  Gilbert  at  Unalaaka;  originally  described  fktim  KiBgcombe  IM 
and  WrangeL 
laa  XifQoneotMialovtamlaQiltoit.  j^ 

Deeeribed  ftom  north  of  Unalaaka  bland.  "^ 

Family  PTILICHTHYID^. 

189.  Ptiliohthys  goodei  Bean. 
Dredged  by  Dr.  Gilbert  at  Uualaska;  originally  described  from  Port  Lerasbe^^ 

Unalaaka. 

Family  ZOAHClUjE. 

190.  Lyoiacns  crotalinoB  (Gilbert). 
Sanuak  Islands. 

191.  Puroim«nu«  diapterua  (Gilbert). 
North  of  Unalaska.    The  genus  Furcimamm  is  well  distinguished  by  its  1 

pectoral  from  Lycenchelys^  which  it  otherwise  nssembles. 

192.  Lyoodea  oonoolor  Gill  and  Towneend. 
Deep  waters  of  Bering  Sea. 

193.  Lyoodes  dlgitatus  GiU  and  Townaund. 

Deep  waters  of  Bering  Sea.    This  species  aiay  prove  to  be  the  adult  of 
palearia. 

194.  Lycodea  brevipea  Bean. 

From  numerous  localities  about  Unalaska.    Dredged  by  us  off  Karlnk. 
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Lycodas  paleaiis  Uilbt^rt. 

X^m  Bristol  Bay. 

,  Xi jcodalepiB  turueri  Heuti, 

Described  from  St*  Miuiijxel  and  Plover  Bay.     Found  by 

bcoDeld  at  Point  Barrow,    Ly€od4^»  coccinen^  Beiiii,  from 

Diouiede  Inland,  Bering  Strait,  is  ideiilieal  with  this 
isH,  being  based  on  a  spectmeu  with  some  8eale8  oil  the 


/If 


l7^ 


i:       >J\ 


iiBottirocara  mollis  n«.<iiii. 

'      Solhrocam  mo!Hs  Hism,  PriK!.  U.  S.  Nat.  Mim,,  1^(90,  38. 
MaifHetf  hrHnnea  ISenii,  Vrw\  II.  S,  Nat,  Muh.,  lh^\  HD. 

iOne  adLdt  and  two  young,  the  hitter  11  aud  17  em.  long, 

t station  3l>34,  oft'  Bogoslof  laland,  depth  (>C4  fathoms* 
ocnra  mollix  was  evidently  banod  on  the  youn^^  of  Mai/- 
krunnettj  iu  which  the  vomerine  and  palatine  toeth  are 
jut,  or  very  weakly  developetl  aud  hidden  under  the  akin, 
lir  young  specimens  the  head  is  5 A  or  5 J  in  total  length, 
depth  of  body  about  10.  The  eye  is  3^  in  head.  The 
illary  reaches  nearly  to  below  middle  of  eye.  The  large 
f>us  cavities  are  eonspicuous  along  mainlibhi,  suboeiilar 
^  and  top  of  head.  Tbe  length  of  tins  18  as  described 
be  type  of  //.  molliit* 

Put  young  speeimeits  are  eHpeeially  viilnable  for  comj»ari- 
jrith  Bothrocitra })UHill^t ^  whicli  apparently  does  not  reach 
:e  size.  The  difterenees  assigned  to  distinguish  the  two 
!B  are  valid,  B.  puniUa  being  more  elongate  and  less 
(Tested,  with  shorter  head,  nmeh  smaller  mouthy  and 
I  much  less  development  of  the  mueons  cavities.  In  li, 
i$  the  gill  openings  are  wider,  with  narrower  isthmus,  the 
^ior  end  of  the  cleft  being  uuder  the  posterior  margin  of 

tnd  the  width  of  the  isthmus  less  than  half  diameter  of 
In  iKpitsillit  the  anterior  end  of  gill  cleft  is  under 
b&argiu  of  the  ijreoperde,  and  the  width  of  isthmus  is 
il  to  half  the  diameter  of  tlie  orbit,  or  but  slightly  less. 
^s  it  is  doubtful  whether  either  species  belongs  to  the 
Irctic  genus  Mat^nca^  we  retain  for  the  present  the  genus 

iSBothrocara  puflUia  Beau. 

ftecorded  from  north  of  Unalaska.  ' 

^-ymiielifl  Tirldis  Fa1>ricji]a. 

^oandatlTnahiskaaMd  Bristol  Bay  by  Dr.  Gilbert.    Also 

Ided  by  DnBean  from  ShumagiUj  St  Michael,  Unahiska, 

t*lov©r  Bay.     h'ouiid  by  Stejneger  on  Medui  Island. 

^ytnneUn  stigma  (L:iy  aud  Beiiiii;tt). 

>ue  sj>ecimen  obtained  by  the  Alhntross  at  station  3t]88, 
BU  Paul  Island.     Originally  described  from  Kotzebue 


Bt/tkrttcura 


A  una  L. 


Olt    Hgeo«lur 
Brown  ild. 
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THB  PUE  8B4U  OT  TBE    rfilHll^ip    t^^LAKLi^. 


Ike  two 


riridis  iu  tlie  mure*  bmrk  iriirtl  irw 
itl  the  i^'loml,  HJid  III  the  firmuwrfil 

t**^t'r  the  vetit.     The  small  wiu(«i|«ft| 

V^^y^^Jff^^^  •BP^w«*b'  taken  by  Dr.  Collie,  its  dimnmf.fcj 
^•■•'^if^od  tbb  diwrepancy  led  KiHiardwml^l 

(L—tAwtie  VcyaCB)  an  OMllesit.    Whether  they  are  milij 

Family  LYCODAPOOID^^. 
Oiltatl 


Family  GAD  I D  >€. 
(LetaMT). 
In  tiie  Takooi  Soduigak,  and  othor  ii?ws  of  tiorthern  Alaska, 


20«.  Steni^adMloogmnBaOMlM). 

UnalMlus  8t  Piwl,  8t  Georfe^  Borioc  l*laiia.  Petrnpatiluki;  BUUmi:m.4 
Bobbeii  Baei;  depth  20  HOImmu.  Bv€qrwh«re  abiinUaut,  Th©  following  uou*  m 
from  adult  ipedmena: 

OUfaoeoua  abaye,  aidaa  iOyeiy,  with  two  iutet mpt^xl  Hinpm  of  dark,  bras-^v  iAm 
akMig  sidea;  these  ineKolar  on  their  edgea,  ©su^li  alioiit  half  width  of  eje;  a  irMtd 
a  tUid  ehnilar  aMpe  lielaw  antertorly,  the  rttrijwH  very  irregular;  buck  mu«W 
Dorsal  plain  dark  oUye;  peetoral  qnite  dark|  lower  lius  ashy;  caQdaUshy  olivt^ 

D.,  12, 14|  18;  A^  M,  20.    Yentral  nearly  to  vent ;  pectoral  to  anal,  IJ  ia 
eye  5;  snont  8^;  maxillary  2^.    Head  4;  depth  6« 

The  Alaskan  pollack  seems  to  be  the  type  of  a  distinct  genus^  for  whkh  M  hm 
suggests  the  name  of  Theragra.    The  following  is  Mr.  Lncss'a  note  od  tbe  ^mu' 

The  AlMkan  pollack  differs  from  the  Atl»Dtio  poltmck  in  having  19  pr^caudftl  ^aA  11  rmii 
vertebr»^  instead  <»f  23  precaadals  and  32  candals;  the  bodii^^  of  the  vertebnr  An^  almt  uliKtit])  IfOj^ 
and  more  <leeply  soalptnred  in  the  Alaskan  fish  and  the  spinous  proc«.»H  of  tbo  aoiorior  d«tnAk  H 
i*levate<l. 

The  greateHt  differences  between  the  two  species,  however,  arts  t**  b*?  fouiid  in  tbe  gill  cflirii^to 
the  siiboperculum  of  the  Alaskan  pollack  is  thick,  smoatli^  and  disuse,  inftUs^Ml  of  Ij^in^  thm  kiH)fiBk> 
mous.  The  postclavicle  iH  also  similar  in  structure,  while  itn  proximal  portion  ia  ^fubclrrubTiiil^ 
Alaskan  species  and  rhomboidal  in  the  Atlantic.  This  Ivory-like  cbartusler  of  thc^  suWwrmhiv iii 
post  clavicle  is  ho  marked  [in  the  Alaskan  form]  that  it  nerves  to  dietingiiiHli  the»e  botiea  &%  a  g^Mit^ 
being  entirely  different  from  what  is  found  in  the  corrospanding  boues  of  other  c^adoidi. 

The  vertebral  differences  between  the  two  fishes  *ire  in^jrely  differences  of  def;re«  mu\  nf  vg^ 
value  only,  but  the  differences  between  the  subopercuUi  and  pofitclavicnla  are  diffetTni^cn  in  iH^ 
<li8tinguisliing  the  Alaskan  pollack  not  only  from  the  Atlantic  pona^k,  but  from  other  gadonk  TU 
being  the  case,  it  is  proposed  to  establish  a  distinct  genus  for  the  Ata^iknu  poHaek«  und  tlio 
Theragra  is  proposed  for  this  genus.     (F.  A.  L.) 

205.  Gadua  macroceplialaa  Tileeius.    Codfish. 

Everywhere  common;  taken  at  Karlak,  Belkofski,  Unga,  Unalaska  St.  Psiil,8 
George,  Bering  Island. 
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C.  BoreogaduB  saida  (LeperhLn)*  ' 

Common  northward.     Ut^corded   by  Turoer  from  St,  Michaels  and  by  Scotield 
01  Ilerscliel  Island,  Point  Barrow,  and  Port  Clarence, 

J.  EleginuB  navaga  (KolroiitiT). 
Petropaulski;   station  ;!ti4*i,  in   Avatclia  Bay,   Kamoliatka,   depth    16   fathoms, 

iorded  by  Dr.  P>L*aii  frorii  Kadiak,  8t*  IMkhaels,  ami  Port  Clareiu'C!,  and  by  Mr,  Sco- 
1  from  Port  Olaroiicej  found  at  Petropaulski  and  Bering  Island  by  Htejneger  and 
tx"dtnitzki- 

20S'  Autimora  microlepis  (iioan). 

Originally  daseribed  from  off  C^*tieoii  CharloHi^  iHlandH*  A  8pe<!imeii  tsiken  off 
^Bogoslof,  station  ;iti*M,  <Ui4  fathoins.  TIjc  tilainentoun  ray  <>f  tirst  dorsal  is  1{  tiino8  iti 
li€3^il  instead  of  twiee  as  desoribed  by  Bean,  and  the  eye  is  slijihtly  sliorter  than  snout* 
Our  speeiuicn  is  somewhat  lar^cer  than  the  type,  liowever.  Becorded  by  Dr.  Gilbert 
fx-om  about  St.  I*aul  in  det^p  water. 

Family  MACROURID.^. 

9.  Macrourus  ciiiereUB  Oilliert. 
Numerous  specimens  from  station  .'UI34,  off   Bogoslof   [.s1an<l,  in  664  fathoms, 
pnally  deseribed  from  near  Unalaska. 

XC,  Macrounia  acroleplB  B(^:iii.     (Hate  T^XXXIl.) 

One  small  specimen  t4iken  from  .station  .1(13 1,  off'  liogoslof  Island,  in  iMH  fathoms. 
t.  a^^rees  with  other  specimens  from  tlio  coast  of  Oregon.    The  first  dorsal  in  all  hi*s 
1  rays. 
XI,  MacrouruB  lepturuB  Gill  and  TownaencL 

Deep  waters  of  Bering  Sea.  Maerourus  dormlh  Gill  and  Townsend,  is  the  same 
ipecies,  and  it  is  very  close  to  M.  acrolepiSj  but  the  first  dorsal  has  a  greater  number 
i  rays. 

X2  AlbatroBBia  pectoralis  ((Gilbert). 

Two  adult  specimens  dredged  by  the  AUmtrms  in  661  fathoms,  off  Bo^oshif  Island, 
station  ;i6;i4.  The  species  was  known  heretofore  <july  from  off  the  Oregon  coast, 
yenmtonnrm  maijtiitu  Gill  and  Townsend,  m  the  same  species.  This  species  is  widely 
dift'erent  from  Midnmrrpkalimy  and  is  the  type  <ff  the  genus  Aiimtrmifin, 

The  name  Alhatroidiia  is  given  iu  honored"  the  vessel  of  the  United  States  Fish 
Coujmission,  the  use  of  wliich  for  purposes  of  scientilic  investigation  has  shed  luster 
m  American  science  and  added  enormously  to  the  knowledge  of  the  Ufe  of  the  depths 
of  the  sea. 

213.  BogoaloviuB  clarki  J**rOEHi  and  Gllherfc,  u©w  a)iecieH.     (Phit©  LXXXIU.) 

The  genus  Ikufostorlit^  Jorthtn  and   h'vernniun  differs  from  Vknlinnra  in  having 
be  premuxillary  tcetli  in  two  distinct  series  (as  in  AUmlrosaia)^  those  of  the  inner 
Dries  small  and  representing  the  usual  viHift>rm  band.     The  scules  are  also  much 
Bore  spinous  than  in  the  species  of  Vhttlinnrft,  and  the  ventral  lilameiit  is  much 
luced.    The  type  spe<;it^s,  />,  t-iarA/, ^shows  the  following  characters: 
Snout  short,  slightly  exceeding  diameter  of  eye,  3^%  in  head,  median  and  nasal 
■iidgeo  very  little  projectiug  anteriorly,  without  radiating  spines j  tip  of  snout  very 


rtiehidcii,  the  maxiEaiy  ni?ftriy 
Uiiter  premaiillari'  te«tli 
mM^^j  videned  and  arrow 

Witlilii  thi^,  and  weJl  ^^<a 

iiirwted  imraril.     MaorElmlAr  tittl 

ftn^  ta  imter  series  id  upfier jaw,  6li|g)il||[ 

Barbel  very  fthori.  Ion  tim  III, 

dsslAiiou  from  tip  of  mmut  |» 

will  IlL     I'f^iii^tdf^  lirwd^ 

lettTtng  a  siHp  of  iutattiperele  ^ifKmd 

to  the  tslbtDad  vnih  a  i^nt^t  fm 

3+ IS  in  Bimib^r,  melndijig  mdim^ts. 

ipine  lougy  filameutifiu  li 
p|f  iBiaie  exMpt  in  b!i8;il  third.    Bai«  of  Am 
fiery  shorty  usaaUj  less  Uiaii  duutt'iir 
ftiuniiitg  or  exceed  jug  Ifjugtb  of  Imd 
of  gill  arc:h.    Ooter  ventjal  niy«i!c«i« 
twu^  length  of  heawl  In  nai^juriHl  adulK  WMbng 
V«aift  tDUDcdmCely  befare  atml  ortgiD. 

very  rcmgli,  Dotie  olliern  ]>r««ervd  ti 
to  IIt#  fih^rp  mdiating  ridges,  each  rid^^  till 
I  piwtefior  of  which,  project  beyand  the  mirpa 


Mouth  and  |ill 


Ciiiur  TifT^  Irg^  ^^V-  ^^  Tvrticml  ^it:^^  blackish  posteriorly, 
jncbhiek. 
^  tti  A  v^m*  lt>Qg,  from  statioti  3i634,  off  Bogoslof  Island,  in  IM 
^  Mr*  Gtorge  Archibald  Clark|  saeretury  uftb 


Family  PLEUROMECTID.^. 


am 


^  Fault  Uit&la9ka,  Uuga^  Karluk, 

tW««fftitt|'  <^MBMW  vith  tlM^    prBL-ediug,  but    reaching  a  uiacli    aiuall«r  if^ 
r^n.  Kartak. 

JacdftQ  Mud  OObert. 
t^lMltf  tSpf^^  $|i«>ciiuetts  ^m  stations  3643  and  34M4,  off  Kaiuchatkao  I'M^ 
Mi  EaJ  W  llit^i'*'^     Altso  lakeu  by  as  off  Karluk,  aud  recorded  by  Dr.  Gilbtfi 
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8eal(Hi  on  eoiorod  side  atroim^  ct^tiotd  <^^(^^pt  in  j&  ntrip  iiloiig  nnddkHif  gids 
aoterkNrljr.  Elsewhere  eeeh  eeile  is  jtrovicUHl  witu  two  Ut  four  Jong  j^}mi]o«.  Ou  blind 
side  fhegr  are  emootii  ezoepfe  in  rape  and  caudal  i>edutick%  <Jbeeki4,  operde^iiifl 
interorbital  apnee  ooteced  witli  larger  rougher  Hcales  than  thciiia  on  sldm.  Mandibif 
and  Bnoat  nekedi  A  single  series  ^iirnnuidH  eticli  eye  aiiteriorly^  a  series  on  lu^i^il 
laryof  oolMed  side.  Blind  side  of  hiad  with  niaxdiary  uaked^  cheeks  covereil  witti 
minate  smooth  fhin  soaleSi  the  <q^erel^^^  with  a  few  scatti^retl  spiuous  scalt;.s^  tbe  \m 
pecele  naked. 

Color  nearly  nnilSnrm  brownidi}  %^  ithoat  distinctive  nmrkiuf^s  on  body  or  tijt!^. 

The  spedes  is  named  Ibr  Mr.  Gerald  K.  IL  Barrett  Uamlltotif  of  the  Britmh  Fi 
Seal  Oommiasion. 

wnnAMrhmk  Jordaii  and  Gilbert,  iirw  geutiti. 

This  genns  is  most  nearly  allied  lo  XyHirur^n  and  Hippogfmjsinay  barifig  H^w  ^huti 
gill  rakersi  like  fiie  Honneri  and  strmigly  ete.noid  scales^  like  the  hitter,  It  Mm 
strongly  finom  all  its  oimgeners  in  havinir  premaxillary  teeth  in  two  aeries.  The  mgk 
Igrpe  isdextral.  The  teeth  are  nnifimnly  e^maM^  without  eamnt^i^.  The  dor^ia]  m^nm 
above  the  front  of  pnpiL  The  lateral  line  in  .strongly  arehed  above  the  rooinrilM 
pectoral,  without  reennent  dorsal  branf3h.  The  scaler  are  extremely  £$[>inotiii  ik 
gill  rakers  are  shorti  tiiicki  and  triatigular^  few  in  number.  Hone  of  the  M  rays  m 
notably  produced  or  exserted. 

Besides  the  lypical  spedeSi  Ver^i^tpi^  mmerij  a  eecoud  t^pecies^  Vtm:q>tr  nmtftiu 
(Bdilegel)i  is  a  common  ibod-flsh  in  the  waters  of  the  more  boh  than  i  itihinds  of  .h]m* 


aaO.  Wsnupsr  moaeri,  Jotdaa  and  Gllb«rt ,  im  w  nprci^io,    { piatu  LXX  x v . ) 

One  male  specimen,  28  cm.  long^  tVom  Bbana  Bay,  Itmrup  Inland ,  in  the  tyiitt  rf 
the  opeefes;  othar  qpedmera  siadhr  to  thi^i  were  taken  in  the  harbor  of  Hakoctutii^ 

DcMTSali  82;  anal,  88;  pectoral,  12;  pore4s  in  lateral  line^  84.  Bead  3^  m  kngtlits 
base  of  caudal|  depth  2;  depth  of  candal  peduncle  4  in  greatest  deptL  of  budj; 
length  of  caadal  peduncle,  measured  axially^  1§  in  its  depth.  Head  niuch  depreji^itilt 
with  rather  wide  flat  interorbital  space,  resembling  in  appearance  PsetUchfh^s  mW^r'^ 
sticttut;  its  thickness  at  interorbital  8]>ai!e  eiinaling  distance  between  pupils  of  tippet  , 
and  lower  eyes.  | 

Mouth  small,  very  oblique,  the  gape  strongly  arebed,  the  broad  nnixillary  reict^ 
ing  a  verticid  behind  nnddle  of  pupil,  2  *  in  heath     Mandible  narrowing  towani  tip, 
with  very  rudimentary  symphysial  knob.    Teeth  in  the  upper  jaw  in  two  {\h\md 
series  throughout,  those  of  the  outer  iSeries*  inereasing  slightly  in  si^^e  towanl  fmnttjf 
jaw,  but  none  of  them  canine-like.    Mandibular  tooth  in  one  row,  except  at  sympbysiSi 
where  a  few  teeth  form  a  short  outer  series.    Nasal  openings  of  eyed  side  approximated 
in  front  of  middle  of  interorbital  space.    The  anterior  has  a  short  tube,  the  posterioc 
with  a  raised  rim.    Eyes  small,  their  anterior  margins  opposite,  the  diameter  of  lower 
eye  equaling  distance  from  tip  of  snout  to  posterior  nostril,  6^  in  head.    Interoibitd 
space  rather  broad  and  flat,  not  ridge-like,  its  total  width  equaling  half  the  diametait 
of  orbit.     Gill  rakers  short,  broad,  triangular,  minutely  toothed  on  inner  margiii, 
one- third  diameter  of  eye;  7  present  on  horizontal  limb  of  outer  arch. 

Lateral  line  with  a  short,  high  anterior  arch,  the  chord  of  which  is  one  fifth  tb 
straight  portion.    The  height  of  the  arch  is  one-third  its  length.     Behind  the  ardi 
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the  lateral  liue  desceridn  iu  a  gentle  curve  to  middle  of  »ides«  The  scales  are  very 
rou^h,  eiieh  jiossesshig  several  long,  sharji  spines  diverging  from  median  imrtion  of 
posterior  margin.  Anterior  and  posterior  portion.s  of  dorsal  and  iinal  tiim  naked,  tlie 
rays  of  tlie  middle  portion  each  with  a  series  of  strongly  eteuoid  seales,  Cauelal 
densely  sealed  to  til*.  Peetorals  and  ventraLs  naked.  Head  covered  with  strongly 
spinous  scales,  excepting  nnoutj  maxilliuy,  and  mandible.  On  Wind  side  of  bead  the 
snout,  jaws,  preopercle,  Buhoperele,  hnver  half  of  opercle,  and  all  but  a  central  strip 
on  interoperele,  scaleleHS.  On  blind  side  the  sfaleH  are  rough  on  head,  ventral  area, 
aud  along  bases  of  ventral  ilns;  largely  smooth  elsewhere. 

Dorsal  beginning  ab<ive  bont  of  pupil?  the  rays  increasing  in  lengtli  U*  the  frn'ty- 
tifth,  which  is  2'^  in  head.  Longest  anal  ray  (the  seventeen th),  2|  in  head.  Caudal 
broailly  roiiiuled,  II  in  head,  rectoral  short  and  broad,  2J  in  head.  Ventrals  of 
nearly  equal  length,  reaching  origin  of  anal,  3|  in  head.    No  anal  spine. 

Color  in  spirits:  Centers  of  the  seales  light  gray,  the  margins  dark  brown*  Fins 
light  or  dusky,  the  vertical  fins  with  conspicuous  black  bars  imrallel  with  the  rays. 
These  are  most  evident  on  the  under  side,  where  the  pigment  seems  to  priTNd[)a]ly 
occur,  antl  are  seen  through  the  fin  more  faintly  on  the  coloretl  side.  Lining  of  eheeks 
and  gill  cover  of  trolored  side  dusky,  l^eritonenm  gray.  The  species  is  named  for 
Jeflerson  I\  Moser,  U.B.N,,  commaniler  of  the  Albatross. 

Vrroftptr  vnriafutits  (Sehlegcl),  of  the  same  genus,  is  closely  relateil  to  \\  moarrij 
from  which  it  diHers  ehieiiy  in  the  much  h»wer  and  smaller  arch  of  the  lateral  line. 
The  tins  in  this  sj^ecies  are  spotted  with  bhu^^k,  but  not  barred. 

221.  Ijepidopaetta  bilineata  (A>ri8), 

Abundant  everywhere  in   Bering   Sea,     Our  sttecimens  from  St,  Paul  Islaiul; 
station  :WM^  oW  St. iicorge^ 32  fathoms;  llnalaska;  Bering  Island ;  Medui  Island.     Di\ 
"•G  i  I  be  rt  records  the  species  from  Unalaska,  Ilerendeen  Bay,  Hagemeister  Island,  and 
from  various  localities  about  the  peninsula  of  Alaska. 

222.  Limanda  aspera  (Piilhui). 

Oommon;  taken  by  us  at  Petropaulski,  Avatcha  Bay,  Kamchatka;  stations  3+146 
and  3647,  olf  Kobben  Ueef,  in  18  aud  20  fathoms*  Ilecorded  by  Di\  Gilbert  from  Brist^d 
Bay,  Ilerendeen  Hay,  and  many  other  stations.  l>r.  Bean  mentions  it  from  Sitka, 
Kadiak,  Shumagins,  Port  Clarence,  Plover  Bay,  and  Indian  Point. 

223.  Mmajida  proboBCidea  (hlbtirt.  » 
described  from  Bristol  Bay  and  Herendeen^Bay, 

224.  FlenrouecteB  quadritubercutatua  (Palhis). 

Station  ;W42,  Avatciha  Bay,  16  lathoms.     Station  :i6I7,  off  Uobl>en  Reef,  20  fath 
ams.     Kecorded  by  l>r.  Gilbert  from  Chernofski  Ilarljor,  Ilerendeen  Bay,  and  Bristol 

Bay,  by  Dr.  IScan  from  K^uliak,  and  by  Mn  Scolield  from  ( 'hignik  and  Port  Clarence. 
This  species  is  a  true  Pit  untimtt's,  having  the  lower  pharyngeals  narrow,  separate, 
with  two  rows  of  bhintisli  teeth.     It  is  an  ally  of  rieuronecies  pktti'iiita, 

225.  Liopsetta  glaciallB  (P«illns). 

Petrfipaulski.     Kecorded  by  I>r,  (Jilbert  from  Bristol  Bay,  by  Dr.  Bean  from 
Kotzebue  Sound,  aud  by  Mr,  Scolield  from  Port  Clarence. 


Two  iimleB  froiri  Siitiiui  Buy,  Iturup  IslfincI,  urc  referred  to  tliis  species.   Thil 
pM^les  oti  tho  calore^l  mdi^  nn^  every  wbero  strongly  eteDoid  and  imbrieated,  wbile  in  the 
fyims  (BupjHJsed  to  bo  females)  they  were  cycloid-    In  oiir  specimens  the  hmd  i^  mmt 
what  smaller,  ^V  iu  length  instead  of  3^jV  to3|;  the  depth  m  greater^  2^  tu  length 
itiMtoad  of  24  to  2f ;  tlie  liiterorbitAl  space  ia  covered  with  very  tine  seale^^  not  iuike*1; 
the  curve  of  the  lateral  line  seema  more  markedj  its  chord  contaiiied  tive  instead  of  sii 
ttnicB  in  theatraii^ht  iMirtion.    All  of  the  liiii§  »re  higher  than  in  the  female  ty|)e^,  thljf 
jieetoral  of  colored  side  being  if,  in  head,  the  candal  IJ,  the  ventral  half  head,  and  iht^ 
highest  dorsal  ray  l^.    Boiiie  of  the»«5  ditl'erencefi  may  well  be  sexual.    Ttie  luwci 
pharynge4^k  are  ^hort  and  bmiid,  !i7  and  20  eni«  hjtig.    Tiie  teeth  are  large  aiiil  V6i|fl 
blunt,  like  cobblestones,  and  are  arrungetl  in  one  row  along  the  outer  edge,  a  mwoB 
larger  teeth  along  the  inner  edge,  and  a  short  row  along  the  poBt4.*n<u-  cnlge  of  tM 
triangle.    The  arrangement  is  very  similar  tf*  that  fonnd  in  L,  (jhwiulUj  but  liere  a   ' 
few  Btnall  teeth,  without  dellnite  arraugenieut,  are  inter]»osed  in  the  middle  af  i)& 
bone,  between  the  three  series  deaenbed. 

Dorsiil,  5!)  and  (i2;  aualj  45  and  4G;  tubes  in  the  lateral  line,  79, 

Oolor  oa  eyed  side,  uuirnrm  dark  brown  on  body  and  fins,  the  extreme  ttpfisf 
[in  rays  whita.    On  blind  f^ide  the  body  is  yellowish  white,  with  a  few  irregnkr 
tered  dark  spots;  the  dorsal  and  anal  are  yellowish  at  base,  becximing  inoreorl^it^ 
mottled  with  daeky  ou  distal  halt\  the  fins  marked  with  broad,  dark  bars  immllel  mil 
the  rays,  abont  7  ou  the  anal  fio,  10  or  11  ou  the  dorsal;  caudal  light  on  hasaf  Mi 
more  or  less  blotcheil  with  darker,  becoming  black  posterie>rIy. 

With  this  species  we  identify  also  a  number  of  young  specimens  9  to  15  cm.  Iottg_ 
Iroin  the  same  locality  (Iturup  Island).    They  are  probably  young  femalei^  but 
viscera  are  in  such  condition  t^  to  prevent  positive  determination.    The  liCiile^ 
l>erfectly  smooth,  but  in  other  respects  they  agree  perfectly  with  the  adult 
except  In  their  more  varied  coloratioiip    The  head  and  body  is  brownish,  ]ifofely 
si>otted  in  coarser  or  flncr  pattern  with  light  gray;  also  with  a  few  scattered  bbd 
spots  edged  with  gray.    The  Tiiarkiugs  on  the  fins  are  an  described  for  adults,  h 
seven  sijecimeus  the  dorsal  contains  00^  62, 02,  62,  G4,  65,  and  66  rays;  anal,  45, 15^10, 
46,47,47,48. 

227.  Platlchtbya  dteUatua  (Pallas), 

'Very  common;  taken  by  as  at  St,  Paul,  Uualaska,  Petropatilski,  Bering  Islaudi 
Kobben  Island,  Karbik,    Kecorded  bjr  Dr.  Gilbert  from  Bristol  Bay,  and  by  Dr.  Beau 
from  Kadiak,  Unalaska,  and  SL  Michael.    Scofleld  found  it  abuudaiit  at  Port  CI 
ence,  and  Stejneger  on  Bering  Island. 

228.  Olyptooephalus  saohims  Lookington. 
Recorded  by  Dr.  Gilbert  from  various  localities  about  the  peninsula  of  Alaflluk 

229.  Microstomus  pacificas  (Lookington). 
Eecorded  by  Dr.  Gilbert  from  about  Unalaska. 
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By  Norm  AN  Bishop  Scofiklp. 


This  report  is  based  on  a  collection  of  tislies  made  in  1890  by  the  author  and  Mr. 
Iviti  Seale,  under  the  auspices  of  the  Hopkins  Laboratory  of  the  Lelaiid  Stanford 
niiior  University, 

Throu^'h  tlie  aid  of  Mr.  Timothy  Hopkins  and  of  the  late  Oapt  J.  N.  Kiiowles,  then 
resident  of  the  Paeitic  Steam  Whaling  Com|)any,  of  Sati  Francisco,  tht^  writer,  with 
tr.  Seale,  receivctl  passa^'c  on  the  vessels  of  the  company  from  Ban  Fran<'isco  to 
terschel  IstaTid  and  return,  and  were  attVinled  every  opjiortunity  to  make  I'ollections 
I  the  various  ports  of  calL 

Embarking  at  San  Francisco  on  the  J*  IK  Feierg^  one  of  the  company's  sailing 
|B0els,  our  first  stop  was  at  King  Island  near  Bering  Strait,  where  we  an4ve<i  on 
le  3d  of  July, 

King  Island  is  about  10  miles  in  circumference,  with  precipitous,  rocky  Bides^  on 
hicli  it  is  possible  to  obtain  a  footing  at  oidy  one  place.  This  is  occupied  by  a  small 
pkimo  village,  the  summer  huts  supported  on  stilts  and  clinging  to  the  face  of  the 
iiQlike  birds-  nests.  It  ^vas  impossible  to  use  a  seine  at  this  i>oint.  With  the  hook 
bd  line  we  succeeded  in  catching  only  one  kind  of  tish,  a  sculpin  (Mtfoj-oeephalm  rer- 
mca»U9).  We  rem*ained  in  the  neighborhood  of  the  island  about  a  week  waiting  for 
|m  harbor  of  Port  Clarence  to  become  clear  of  ice.  The  winter  just  ]>as8ccl  had  been 
•cry  severe  throughout  northern  Alaska,  and  the  breaking  up  of  the  ice  at  Port 
^to*ence,  which  usually  occurs  in  the  latter  part  of  June,  did  not  begin  until  the 
|XtUof  July.  We  succeeded  in  entering  the  harbor  on  the  following  day.  Ileri'ing 
|nd  salmon  were  already  running.  The  smelt  ((Mmerus  denttx)  was  a  little  later  in 
giving,  and  the  capelin  {Malloius  mllosm)  did  not  appear  until  the  25th,  the  day  of 
box  departure.  The  lateness  of  the  se^ison  retarded  the  arrival  of  the  anadromous 
llslieH  by  about  two  weeks,  W^e  learned  later  that  the  same  was  true  for  tluit  season 
m  the  fishes  which  entered  the  Mackenzie  Kiver, 

Port  Clarence  is  situated  40  miles  southeast  of  Bering  Strait.    The  main  harbor, 
»luelj  is  circular,  is  about  13  miles  across,  and  is  separated  from  the  ocean  on  the  west 
by  a  Jong,  low  sand  spit.    The  shores  are  all  low,  with  gravelly  beaches,  and  the  water 
[averages  about  C  fathoms  in  depth.    The  inner  narbor,  known  as  Grantley  Harborj  is 
I  and  separated  from  the  nuiin  port  by  another  sand  spit.    Flowing  into  Grantley 
[>r  is  a  river,  about  a  quarter  of  a  mile  in  width,  which  is  fed  by  a  large  lake  some 
lor  30  miles  from  its  mouth.     During  our  stay  at  Fort  Clarence  we  made  a  two  days' 
ip  up  this  river,  and  spent  the  remainder  of  the  two  weeks  in  seining  along  the 
Jeat'bes  of  the  two  harbors. 

From  Port  Clarence  we  accompanied  the  steamer  Jeanw  on  its  annual  trip  to 
ferschel  Island,  stopping  on  the  way  at  Point  Barrow.  We  stopped  at  l*oint  Barrow 
I  our  return  also,  but  on  both  oceasioos  the  ice  was  so  thick  along  the  beac^hes  that 
\  were  able  to  make  oidy  a  few  hauls  with  the  seine.  The  open  season  at  Point 
prow  id  short,  exteodiug  from  the  middle  of  July  to  the  latter  part  of  September, 
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and  fhefe  aie  Mw|y  alwajt  tacfe  qoaotitiei  of  ice  in  the  neighborhood.  Tlie  i 
line  hera,  m  is  inctoed  the  entile  Alaefcan  eoest  north  of  Bering  Strait,  m  very  low  miri 
nmiotoiieiis,  with  grnvd^r  end  aendy  beeehes.  The  fish  are  aiipurentl^  not  [tletjtiful 
end  the  netifee  et  Fdnfc  Benow  depend  upon  them  but  little  for  looil* 

HenNdiei  Ldend,  80  nileeveat  ef  the  Meckeuzie  River,  wm  the  next  and  faHbast 
point  reeehed  by  ne.    This  ialend  ie  eonpoaed  of  law  chiy  hi  Ik  aoil  m  aboat  2a  ini|d| 
in  efarenniteenee.    Here  we  remained  at  the  whaJioK  eompaiiy't*  wiuter  qaarterji  trm^ 
Aagoafr  18  nntii  Beptimbar  S.    We  were  nnablu  t«>  ma^kt^  any  extended  trip^  hnt  dkl 
all  of  onr  liahing  <m  the  ahorea  of  the  idand  uud  ou  the  oppoglte  mainland,  2  ml\m 
distant*   There  were  no  streans  in  the  inuacdiuk^  neigh iiorbood,  m>  that  sill  Uif  i)«k 
itsken  were  flroni  salt  water.    The  herring  are  usually  seen  at  tlie  islatu!  e^irh*  r  m  i 
aeaaon  while  on  their  way  to  the  itaekenrie  £i ver,  but  none  were  seen  by  m. 

On  onr  letnm  tripi  aAsr  leaving  Bering  JBtiu^  we  tniule  a  ^top  ni'  two  day^,  Sefite 
ber28and  2II|  at  Ohignilc  Bay,  on  the  mainland  o|4>osite  Kadink  I^bmd.  Tliei 
hen  is  very  rodqr  and  the  sand  beaehes  are  fesv  and  sumll^  m  we  ohtamt^d  but  im' 
Onr  eolleeting  daring  the  trip  waa  liaiitad  to  the  four  plaoei4  mentioned:  Hersihel 
Island,  Point  Banbw,  Point  Olarmee^  and  Ohigtuk  Bay  i  of  these^  Port  (ibireitt^e  aud 
Berschel  Island  were  the  only  onea  fieivoraMe  for  thomugh  invmii^itiou.  j 

1.  Chq^ta  paUsiril,  Caviar  aad  Vmlaadmiwa.  ^ 

We  Ibnnd  thla  fish  abundant  at  Port  Olamnee,  where  it  Hiijiexired  a  day  or  tiu. 
after  the  iee  went  ont  of  the  harbor.  |  ^ 

2.  CQ|«aonaskanBloofetl,MUiMr.  ^ 

We  obtained  <me  large q^eoimen  of  thia  flpecie8,  which  was  tiiken  by  mitm  Mer 
men  at  Barter  Idand,  near  ilie  month  of  the  Maekenzie  Kiven    ]  K^  lo ;  A*,  13;  8iif»    | 
II,  86,  111  1^1  rakera,8  +  U,8  +  13- 

We  have  compared  it  wiiii  a  speeimen  obtained  by  Miss  Elizabeth  T^iylor  iu  Gmi 
Bear  Lake  and  And  fiiey  are  the  same*  A  deseription  of  the  ^peeiuien  obtatint^l  hj 
Miss  Taylor  has  been  published  by  Dr.  Gilbert^  BnlK  U.  S.  FisU  Commi^stDu,  im,: 

3.  Coregonna  nelaoui  Bean. 

We  found  this  fish  in  considerable  numl>erR  in  the  brackish  water  of  iiriutlll 
Harbor.    Onr  largest  specimen  is  13  inches  long;  the  others  but  little  smdler 
backs  are  not  so  conspicnonsly  bumped  as  in  the  type,  which  is  a  larger  nm\  ma 
matnre  fish.    The  distance  from  snont  to  nape  about  twice  in  distuDce  from  m\^  t^ 
origin  of  dorsal,  bnt  it  would  be  more  in  a  more  humpb^u^ked  individual.    We  dk\  uot 
find  this  fish  at  flerschel  Island. 


HMd. 

Eye. 

DOVBftl. 

Anal. 

Scales. 

G[ll  mkcrii. 

LiK^Uty.               1 

ii 

4 
4 
4 
4 
41 

4| 

4 

4{ 

5 
5 
4,>^ 

12 
12 
12 
12 
12 
11 

12 
12 
12 
12 
12 
12 

10    80    8 
9    80    8 

8  88    8 
10    86    8 

9  80    8 

7+13    7HB 
7elS    7h13 
7-H3    7+15 
6H2    7tl^ 
6+12   7hi:t 
6+12    7+ IB 

Do. 
Do. 
Dti. 
Dfi. 
H«tildt?[t  ulAliun,  Pint 
Claronoo. 

4.  Argyrosomna  puaUlua  (Bean). 

This  fish  we  found  quite  abnndant  in  the  river  back  of  Grantley  Harbor.  Weft^ 
obtained  two  large  specimens  from  Barter  Island  near  the  mouth  of  the  Mackenfl 
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Br.  Our  spet^imens  show  quite  :i  niii^e  of  variation  tii  Mic  miinbcr  of  ^\\]  rakers 
fill  Viiyn^  given  in  Ihi^  accompanying  table.  One  of  tliei^perimeim  from  tiie  month 
he  Mackenzie  is  the  only  one  that  ^howB  perfcetly  tlie  bhick  markings  on  the 
lal,  as  given  hi  the  llj^nre  of  a  simihir  sea  rnii  indivithial  from  nortliern  Alaska* 
litetishes  of  America.  Report  of  IT.  B.Oomiiiissioncr  of  Fisli  and  Fisheries,  18IM. 
te  2il;  also  same  jvlate  iii  Crtitse  of  steamer  Oorwin,)  In  addition  to  this  it  has  a 
small,  round  bhick  spots  on  top  of  the  head  and  four  or  live  similar  spots  on 
k»6etin.  Ail  of  tlic  specimens  have  the  articniation  of  maiidilde  on  a  vertical  witii 
sr  of  eye.  The  diameter  of  eye  espials  the  iiiterorbital  width  and  is  gre4iter  than 
^h  of  snout. 


1 

LiMMaitjr. 

Ltfogth. 
inchww. 

134 

Gtll  mk^ 
era  mi 

l«rt  Aide. 

oai  ink- 

em  mi 

DniMl, 

Ania. 

ScAleit. 

(IranUttv  linrbtir 

18  (31 
17+:i2 
17+31 
17^31 
17+30 
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Ifl 

U+27 
17f  20 
U+2S 
I4+2S 

16  1  ;t2 
18f32 
17 

i7  +  :io 

I7+.W 
lflf2S 
fi+2U 

M+2« 
W  1  2H 
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14+26 
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14 
H 
\n 
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12 
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i:t 
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12 

92 
83 

113 
94 
BS 
00 
84 
9t 
83 

H9 
90 

Do..^- .**-- 

^L.  IH 1 

^^H 

H  TV 

^^1 

W'  D» 1 

Do 

Bft 

IK* .. 

Barter  Islmifl 1 

Ik,                   ,, 

NuHtiii^uk  ltiv«r.  Aliuikfi  {AUfatrtfM  e^U.) 

Nakn*k  Kiver,  BrhUil  ]\»y  (AWatrutiin^m 

IRto 


rtNo>4« 


Toaomas  lucldiis  (Rit'har{lm>nv 

We  obtained  two  s|M>cinieiis  of  this  species  in  saltwater  olT  Ilerscliel  Lshtml. 
y  are  nndrmbtedly  identical  with  the  species  found  in  Oreat  Bear  Lake  and  River. 

have  compared  them  with  two  specimens  frorti  Oreat  Rear  River.  One  of  our 
!imeus  has  a  larger  number  of  scales  than  the  other,  but  it  is  ni*t  a  larger  varia- 
,  than  may  be  expectetl  within  a  species  of  this  family. 

Besides  the  lin  formula  we  give  a  few  nieaearements  not  included  in  Jordan  ami 
irmann-s  otherwise  full  description :  Longest  dorsal  ray^H  in  head;  longest  anal 
>2J  in  lieinl;  pectorals  reatdi  less  than  Liilfway  to  origin  of  ventrals,  or  lA  in  head; 
trals  re^ich  less  than  halfway  to  vent,  or  Iff  in  Ijcad;  ventral  scale  a  little  over 
r  length  of  lin;  articnhition  of  mandible  with  (piadrate  bone  iin  a  vertical  with 
terior  margin  of  eye.     Length  of  each  specimen,  IG  inches. 


ber. 

Dorul. 

AntLl 

Vou. 

tml. 

GUI 

r«k(irA, 

SealDA.      ' 

Low  «l«jraal. 

84 
87 

13 

n 

13 
12 

12 

12 

I8+2ft 
15+» 

IV    87    10 
m    06    10 

14 

Ifl 

^rgyrofioniiiB  alascanus  Scsotii'ld^  now  epecii'a.     i  Ptnto  XLIL  ) 

Mead,  4:t  j  depth,  about  4 ;  dorsal,  12  j  anal,  12;  scales,  10,  Hrt^  9.  Eye  a  little  shorter 
ill  snout,  T)  in  head,  1.;^  in  interorbital  space.  Head  wedge  shaped,  the  U[>per  and 
fftr  profiles  straight  and  meeting  with  a  sharp  angle  at  the  snout  Viewed  from 
rve  the  snout  is  blunt,  almost  square,  with  the  narrow,  pale,  rounded  tip  of  the 
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*  Jaw  dightly  projecting.  Motitli  oblique;  the  distance  from  tiro  tip  of  th^  i 
to  tip  of  auEillary  is  eijiial  to  the  distance  from  tUe  tip  of  snout  to  muter  of  pa| 
tteinxfllafy  from  its  anterior  artieuliition  in  eofitaiiK^l  3^  in  the  heiid^  ibi  width  «V 
itilengtb|ita  upper  antt^rior  edi^re  elodii^  under  maxillary;  maiidilde^  2^^  in  head, 
artfcnlaflop  with  the  qu^^rate  liono  bimeath  the  posterior  edge  of  the  eye;  widtl 
ggpphwientol  bone  a  little  more  tban  otie-half  width  of  maxillary.  Preorhital  br 
ito  glMitelt  width  e^jnals  three  eighth i^  of  it8  k'togtli  or  diameter  of  pupil;  widtlii 
rapiMffllital  tquali  two^seventbs  of  itn  length-  Gill  mkers,  12  to  14  +  t^l  to 23,  lf>o^fl 
dendar^tlie  longest  two  thirds  diameter  of  the  eye.  The  tongue,  vomer,  aiid  pala 
witiMmt  toetli.  Distance  from  tip  of  snout  to  naiie  equal  one  half  the  distance  j 
tlieili^  totlu^  front  of  tho  (lormtl,  or  two  thirds  length  of  lietid.  AdiiK»4^^  fin  forge; 
▼Mtaral  ieaki  one-half  length  of  \}n ;  longent  dorsal  ray,  U  in  be^ul ;  lofigi'^t  Anal  m;l 
in  iMttd;  tiie  pectorals  reach  more  thau  half  way  to  the  yentrals;  the  vetitrab  itdi 
twO-fhlrdB  diatauee  to  ventj  the  eaudal  is  forked  for  a  little  more  than  one-half  tr* 
leogfiu  Odor  du8ky  above^  silvery  beneath;  the  dorsal,  adi|x)He  tin,  tips  or  amlal 
rajfly  aadiqiiker  side  of  anterior  pectoral  rays  dusky f  fins  otherwise  pale.  Tiiei^b 
appears  to  be  nearest  related  to  Argyroaomtis  artedi^  hot  it  difti&ra  eonsiiier^blf  ia 
nmnber  of  gill  rakers.  We  obtained  but  three  B[>ecimeos  of  this  ll^sh^one  in  ^tt 
water  at  Poilit  Iloi>e,  the  other  two  in  brackish  watex  at  Gran  tley  Harbor.  Tht  Im 
006  is  10|  Inehes  iu  length. 


Loetmy. 

tmg%b^ 

QfU  ]iik«ri. 

Donah 

Aualt 

SskAtm. 

OfmoUsr  liArbor  * ,-,. 

11 

14+23     li  \'^ 
U-f22    12|22 
la+U    12t21 

12 

la 

14 
It    , 

la 

m 
us 

Uq    -„.,. ...., 

P^mt  BopDk  AlMkA........ 

\  mftokenstol  (Hichiirdftt^ii). 

We  obtained  three  s|>ectmens  of  this  fish,  one  of  which  was  brought  to  ashy t 
whaling  vessel,  the  other  two  by  native  fisherman.    All  three  are  irom  the  inoutln 
the  Mackenzie  liiver,  and,  as  far  as  we  could  learn,  it  has  never  been  ^^een  any  sjls 
else  by  either  natives  or  white  L)eople.    The  largest  Hpeeimcn  is  3o  inebes  m  leng 
This  may  be  the  same  as  the  Siberian  species  Stenodms  leueichthps  ( Gill  den  stndt> 
it  is  impossible  to  decide  as  the  descriptions  of  that  species  are  inmlequate. 

Head,  43j  depth,  5;  D.,  13;  A.^  IS;  scales,  VJ^  lOa,  10;  gill  rakers,  6+10/ 1 
longest  equaling  diameter  of  eye ;  branchiostegal  rays,  10 ;  eye,  !/„  in  snout^  1 J  in  int( 
orbital  space,  7 A  in  head;  snout,  4^  in  head ;  maxillary  from  its  articulaticn.  3  iti  lie 
fix)m  tip  of  snout  to  end  of  maxillary,  2 J  in  head,  its  width  contained  4  J  ttmBs  in  i 
length,  its  end  reaching  vertical  behind  eye,  Supplementiil  bone,  4^  in  head ;  its  ^ 
4  in  its  length,  it^  anterior  end  notched;  the  point  above  the  notch  shaii),  tb€  loweT 
point  rounded. 

Preorbital,  4§  in  length  of  head;  its  greatest  width,  2|  in  its  length.  Blonth  large, 
the  lower  jaw  projecting  considerably  beyond  tho  upi>er*  Tips  of  upper  and  lower 
jaws,  the  palatines,  vomer,  and  tongue  with  hands  of  short  bristle-like  teeth. 

Distance  from  tip  of  snout  to  nape,  l^  times  into  distance  from  tip  of  snoat  lo 
front  of  dorsal;  front  of  dorsal  nearer  the  median  caudal  rays  than  tip  of  snout  by 
width  of  eye;  origin  of  ventral  a  width  of  eye  behind  the  front  of  the  dorsal.    Adipose 
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irge,  inserted  over  the  last  ruyH  of  the  iiiiiil;  its  heiglit,  1  in  bend.  The  veidrals 
ii  moi-e  than  hulfway  to  fmut  of  auaK  The  height  ot*  the  dorsal,  1;  iu  heiid  j  the 
(Dmls  aie  slightly  larger  thao  veutrals,  l^  iu  head;  depth  uf  caudal  peduueh*,  3 J 
bad, 

^corhyiicbus  gorbuscha  (Wiilbaum). 

fWe  found  thi»  si>t^eies  quite  abuiidaut  at  Fort  Clarence  about  the  middle  of  July, 

|rbieh  tjme  it  was  coiumeuciiig  to  ruu  up  the  river  baek  of  the  iiiuer  harbor.  The 
fuecLiueri  obtiuiied  by  us  in  lf>  iuehes  loug;  its  dorsal,  11;  anal,  14;  scales,  1911 
rows  or  1B2  in  lateral  line;  gill  rakers,  13+17;  veutral  aiipeudage  uearly 
^birdH  length  of  lin.     The  natives  catch  thiM  iiah  by  means  of  nets  about  30  feet 

I[,  one  edge  of  which  they  attiich  at  the  edge  of  the  water,  shoving  the  other  end 
with  a  pole  in  such  a  position  that  when  the  salmon  strike  the  net  they  follow 
^  it  towanl  the  shore.  When  a  suthcient  number  has  congregatetl  at  the  net  the 
It  end  m  ]uilled  in  by  means  of  a  rope  attached  for  the  purpose, 

pcorhynchus  uexka  (WkIIiuiiiii), 

|At  Chignik  Buy  we  took  four  t>f  the  ytmng  of  this  species— si>eci mens  about  3 

K^in  length.     We  took  six  of  the  young  of  this  species  at  Grantley  Harbor;  they 

ihout  5  inches  long. 

I 

ialveliiiuA  malnm  (WaUiuuiit). 

r^peeimeus  were  obtained  at  I'ort  Clarence,  Point  Hope,  and  Herschel  Island.    The 

res  of  Herschel  Island  catch  this  fish  through  holes  in  the  ice  at  all  times  during 

winter. 

HaliotuB  vllloBua  (MUnt^r). 

jWe  found  this  lish  only  at  Port  Clarence,  where  it  tirst  appeared  on  the  24th  of 
On  this  day  we  observed  thern  in  gresit  numbers  in  the  edge  of  the  water  near 
ady  beiich*    They  ran  in  small   schools  and  were  doubtless  spawning.     The 
res  caught  great  quantities  of  them  with  small  dip  nets.     We  have  compared  our 
[ueus  w^ith  others  from  Greenland  and  hnd  no  differences* 

aenifl  dentex  Steludacbuer. 

^e  took  several  8i>eciuiens  at  Port  Clarence,  where  they  were  quite  abundant. 

agree  with  Steindachner's  description'  in  all  except  the  following:   The  heswl  is 

lied  a  little  over  4  times  in  length  of  body  without  caudal,  instead  of  3^,  and 

\  13  no  spurdike  scale  between  the  ventrals.     We  have  compared  it  with  speei- 

from  Kamchatka  and  can  iind  no  diliercnces. 

eaopuB  olidufl  (['ullutf). 
iBead,  4^;  eye,  3^;  depth,  6|,     IX,  S»;  A.,  14;  P.,  11  j  V.,  8;  scales,  55  to  (JO;  gill 
Oh-lD,  the  longest  two-thirds  of  eye;  snout  slightly  shorter  than  eye;  maxiL 
reaching  to  center  of  pupil,  or  slightly  less  than  3  iu  head;  least  depth  of  caudal 
ncle  e<iaaling  snout;  the  longest  rays  of  the  dorsal  contained  (i  or  7  times  in  the 
The  i>eetorals  reach  from  four-tifths  to  t wo- thirdsd is tiince  to  base  of  ventrals, 
ined  5  or  C  in  the  length;  the  rays  of  the  pectorals  and  ventrals  are  slightly 
at  the  base.    The  color  is  dusky,  silvery  below;  no  very  evident  silvery  band 
lateral  line.     The  scales  are  insecurely  atl;4iched  and  rub  off  easily.     We  found 
ijjsh  quite  abundant  in  the  river  back  of  Grantley  Marbor. 
5047— PT  3 32 
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14.  FygosteuB  pUQgitiuB  (Llnn^fui^). 

We  obbiined   but  one  siiiall  specimen  of  this  fish^  whkh  wsm  takt^u  Imm 
throut  oi'  a  S])tHUiiiBTi  Omuerm  defitex  at  GraDtley  U arbor*    The  dorsal  and  aiity 
rays  are  in  ;^rciater  iiuiiiberB  tliau  i«  u^iial,  being:  D»,  IX,  11;  A,,  I^  lU.    Tbi*  vtntj 
Bpiues  are  almost  one  half  leugth  of  bead. 

Fol  lowing  ar6  tbu  dorsal  and  anal  formabc  of  five  t^pec^imetiM  from  Nosb 
Alaska,  collected  by  the  AlbatroB&: 


1     BwhaJ. 

Awd, 

IX     » 
X      9 
X    11 

X    11 
XI      9 

I     10 
I       9 
I     10 
I    10 
I      9 

lu  all,  the  ventral  »pini3M  are  slightly  less  than  one-half  nf  head, 

15.  0a.Bteroateu5  catapttractUB  (FalliLii). 

We  found  this  tish  abunda]tt  in  the  river  at  Grantley  Harbor.    They 
perfectly  with  specimens  trom  Kamchatka^  the  type  locality.    They  also  sifree  ^ 
with   Eichard.sfin's  description  and  iigiire  of  GattterQHt€m  inMnlptm  from  Nortbn 
berland  Bound*    They  are  ujore  robust  than  the  so  nth  em  tor  in;  the  caudal  kedf 
more  strongly  ileveloped;  the  [lei-tonils  are  a  little  longer  and  stronger;  the!<|>tii 
are  heavier,  the  lateral  platiss  reach  farther  down  on  the  Bide^^  and  their  \mU 
edges  are  ninch  rouglier. 

This  southern  form  is  Gojiterostetiii  i^erratm  Ayer^*    (Proo,  CaL  Ac  Sd,,  1S55»  i 

The  following  k  the  lin  count  of  our  four  speelmena: 


Derail. 

AdAl. 

PeCtOtBl.   1 

lU    12 

m  n 
m  n 
in  12 

X    9 
I    S 
1    « 
I    9 

10 
10   ' 
10 
ID 

IS.Ammodytes  persooatUB  CGitard). 

Type  l(H^ality :  Cape  Flattery,  Washington, 

Measurements  of  two  specimens  from  Chignik,  Ahi^ka:  D.j60;  A,,2S,  Headfli 
in  length;  depth,  IL  Eye,  1^  in  snout  and  i^  in  head*  Lateral  Iblds,  110  Thepec- 
torala  reach  past  front  of  dorsal  and  are  a  little  longer  than  one-half  head.  LK,  U; 
A»i  31>.  Head,  4|;  depth^  10|.  Kye^  IJ  in  snout  and  5  in  head^  lateral  folds  138; 
lieetorals  a  little  longer  than  one-half  head. 

Port  Olarence:  D.,  54;  A,,  2B,  Head,  lAj  depth  11.  Eye,  1|  In  snout  or  4|  in 
head  J  hiteral  folds,  140- 

Summer  Hay,  TTnalaska :  1).,  61 ;  A.,  31 ;  Head,  5 ;  depth,  0.  Eye,  6 J ;  lateral  folds, 
173,     Pei'toral  one^half  head. 

We  have  compared  these  spec! mens  with  si>ecimens  from  the  tyi>e  locality  <rf 
Ammofliften  ptrg&naius^  and  we  are  unable  to  find  any  dUierence  between  them*  Tie 
speiuiueus  from  Neah  Bay  near  Cape  Flattery  show  more  rays  in  the  donsal  and  iuri 
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id  less  depth  to  the  body  than  is  given  by  Oirard  in  his  original  description  of  A. 
iMean%».    There  is  but  little  doubt  that  A.  aUiacanus  and  A.  personatus  are  the  same. 

We  can  find  no  difierenee  between  our  specimens  and  one  specimen  from  Green- 
Qd«    All  are  probably  identical  with  Ammodytes  tohianm  of  Europe. 

The  following  shows  the  number  of  fin  rays  apd  lateral  folds  of  specimens: 


From  Port  Clarence, 
Alaska. 

From 

Puget 

Sound. 

Donal. 

Anal. 

Lateral 
fold. 

Dorsal.! 

Anal. 

Lateral 
fold. 

61 

\> 

145 

59 
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58 

28 
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59 

30 

151 

56 

28 

140 

59 

31 

140 

57 

28 

140 

59 
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29 

140 

58    1 

30 

148 

53 

26 

136 

57    ! 

29 
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29 
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58    I 
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28 
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59 

29 
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58 

27 
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57    1 

29 
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60 

30 

139 

58 

20 

143 

UpemaTik,  Greenland:  Dorsal,  58;  anal,  30;  lateral  fold.  140. 

Ifyozocepbalaa  polyaoanthocephaloa  (Pallas). 

We  took  three  specimens  of  this  fish  at  Chignik  Bay,  Alaska.  They  are  in  no 
»y  different  from  specimens  of  the  same  species  from  Unalaska  or  Puget  Sound. 
J  X,  14;  A.,  12.     D.,  X,  15;  A.,  12.     D.,  X,  15;  A.,  12. 

MyozocephaluB  jaok  (Cavier  and  Valenciennes). 

Specimens  of  this  species  were  taken  at  Port  Glareuce  and  Grantley  Harbor. 
e  number  of  preopercular  spiues  varies;  in  the  young  there  are  four,  in  older 
Mdmens  the  third  spine  from  the  top  may  be  only  a  tubercle  or  entirely  wanting. 
most  of  the  sx)ecimens  the  caudal  has  two  narrow,  vertical  wavy  bands  on  its 
iterior  half;  in  one  of  the  specimens  the  color  on  the  caudal  shows  no  tendency  to 
m  in  bands. 

Our  specimens  show  the  following  number  of  spines  and  rays: 


1 ~ 

1 —  —  — 

Dorsal. 

1  Anal. 

rectoral. 

IX    15 

14 

18 

I        X    15 

13 

18 

IX     15 

14 

17 

IX    1« 

14 

18    1 

IX    15 

12 

., 

Myoxocephalus  verrucosus  (Bean). 

Ty\t^  locality:  Plover  Bay,  Siberia. 

We  obtained  seven  specimens  of  A.  verrucosus:  four  at  Kings  Island,  two  at  Port 
iiBDce,  and  one  at  Grantley  Harbor.  We  have  comx>ared  them  with  specimens 
»n  by  the  Albatross  on  Bristol  Bay  (Rep.  U.  S.  Fish  Comm.,  1896, 421),  and  these 
FB  in  turn  been  compared  by  Dr.  Bean  with  the  type  of  the  species.  Six  of  our 
oimens  have  eleven  dorsal  spines;  the  other,  ten.  In  the  sixteen  specimens  taken 
the  Albatross  only  one  has  eleven  dorsal  spiues;  the  rest  have  ten.  In  our  speci- 
18  the  fins  are  a  trifle  larger  and  the  maxillary  slightly  longer. 
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XI   It 
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XI  M 
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l^mt  QUrcui^ 

XI   M 
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X   It 

u 

flnijiUey  B«rbor 

aOL  Hyoaoo^pfcahw  ajdllaita^fQfll). 

OMfiw  oarfllflrfay  Bcmh,  in  NdMm'k  Bop.  Nat  Hist.  OolL  Alaska,  Vh  XVI,  fid 

Heady  2|;  horiwatal  iliamntfir  of  orbit,  5  m  hmil  mta  li  iti  Baoat;  inteTurljddl 
Bprno^  6  In  head;  diBfiO^  4^;  nuudUaiy  vaeebas  the  vertical  with  jtosterior  ^h^^ii 
and  is  eontaiiied  2|  timea  in  fhe  head;  dorsal,  IX  or  X,  15  or  16;  aiml,  ii  or  \2;  ] 
toral,  IS  or  16;  oaadal|  0  branehed  rajys;  Utemi  line,  40. 

Head  wide  and  depreaaed ;  nurath  horkoDUU/lowerJuwiticlurleil;  na^tUpiM^ 
developed,  but  oompletel^  ooveced  by  flie  akin.    The  preoptsrcre  hm  a  gtmi^bt  t 
atitaapperanglOyalmoateovendwithakiii  aud  eqaal  lu  length  to  the  vertical  dii 
of  the  orUt;  a  aeoond  apine  immediately  b^hm  tbm,  mmpletely  eoverixl  by  tliet 
andone-halfaa  long  aa'apper  vine;  at  the  lower  angle  of  the  preoperde  tlimiii 
tnberole.    The  i^erde  haa  a  aixong  hoiicoutsil  npitie  Ht  it4$  upper  aogk^  complei 
embedded  in  the  membrane  and  not  leaehing  the  edge  of  the  gill  tlap.    At  Ik  I 
angle  of  the  opende  iliere  ia  a  email  downward  directed  ^pine,  also  eompletdycofenll 
by  akin.    Sopraaoapnlar  ipine  well  developed,  but  completely  embedded.    Ftctooi ' 
apine  Uant  and  ooveied*    The  ooeipital  ridges  are  scarcely  elevate*! ;  four  hruadtttt 
qiienooa  tentadea,  eoifeaponding  to  the  jiogitlous  of  the  supiancular  and  oDdjiitd 
tnberdea.    The  orUtal  rims  are  OGnaiderably  elevated,  having  a  tUt^  deytmm^  ^M 
between  them.    Tc»p  of  flie  head  oovered  i»riUi  small  wartlike  protuberaaeak  AUn&J 
the  lateral  line  there  ia  a  row  of  oaaeooa  pla  tes,  smaller  and  more  clo^ly  pla4-43d  \ 
the  second  dorsal;  m  similar  soattered*iow  below  the  lateral  line  juat  hmm^  : 
BecouddorsaL    The  longest  ray  of  the  ftrHt  doriml  (thi?  fourth  or  atth)2^  dEoei^l 
head;  the  first  six  rays  about  equal  iu  length,    The  seecmd  dorsal  m  higher  aud  s 
the  same  shape  as  the  first;  the  longest  ray  1-^^  in  heacU    The  caudal  truncated,  t 
corners  about  square.    The  pectorals  are  large  and  reach  to  the  seeotid  ray  of  i 
The  ventrals  scarcely  reach  the  vent. 

Color  above  quite  dark,  strongly  marked  w  ith  black  and  white;  a  saddle  oft 
under  the  anterior  three-fourths  of  first  dorsal;  there  are  two  Bttnilar  but  en 
saddle  markings  over  the  back  below  the  second  dorsal^  one  beneath  the  atif^riorj 
other  beneath  the  posterior  end;  a  black  blotch  on  the  side  of  the  caudal  pi^duuL^ 
characteristic  marking  in  several  of  the  members  of  this  geuus.    The  ventral  i 
of  the  fish  is  lighter;  the  sides  with  large  ovate  white  spots;  four  *>r  five  briglt  en 
si>ots  at  the  edge  of  the  black  and  hidden  by  the  ix^ctorals.    The  mandibles  > 
mostly  black,  the  lower  lip  with  black  uiottlings;  angle  of  the  mouth  light; 
the  maxillaries  black;  a  black  blotch  at  iBthtiius  just  back  of  membrane.    Tbei 
dorsal  is  mostly  black;  a  white  blotch  covering  lower  half  of  membranes 
fourth  and  sixth  spines;  from  the  upiMir  anterior  angle  of  this  bloteh  the 
extends  across  the  fourth  spine  and  ruus  into  the  spot  at  the  edge  of  the 
braue  and  between  the  third  and  fourth  siiLne^;  at  the  edge  of  the  luembnme  and 
between  each  spine  there  is  a  white  spot,  very  small  between  fixst  and  aeeond,^hflt 
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sing  in  size  posteriorly,  aiul  b*'tween  tlio  seventh,  eiftbtliy  nintli,  and  tenth 

aing  together,  leavinij  a  tip  of  b1a<^k  at  the  erul  of  tlie  eighth  spine.    The  second 

al  is  black  with  a  few  cirenhir  white  spots,  each  ^pot  with  its  center  on  a  tin 

[and  itK  edge  reaehinpr  to  the  middle  of  the  membrane.     Tliese  spots  are  inclined 

m  together.    The  caudal  mostly  bliu^k;  partially  divided  by  narrow  tntA^rspace 

^hite  int*>  two  heavy  vertical  bands.    The  anal  is  (colored  similar  to  the  second 

il;  the  tips  of  the  rays  and  edge  of  the  membrane  are  wlute.     The  ventrals  with 

black  spots.    The  pectorals  black  with  oval^white  spots  on  the  membranes, 

th  join  eiM!h  other  imperfectly  across  the  rays  to  form  four  or  live  interrnpted 

[  bars  of  black;  two  white  siK)ts  at  base  of  rays. 


IrficaHty. 

BwuL 

▲fuU. 

FMml 

? 

9 

P^iri  Clftroncfl.  ,...*.  .*...•.«•...««.....#■.. 

X    Ifi 
IX   IS 

IX    1« 

XX    15 

11 

12 

15 
10 

ChlKnltc  B«y,  - •., 

lIorviidaBA  UAV  i A lAo troat  ccilL)  .......<i.... 

po     * 

>iicocotttis  hexaoomfs  (Hirbardfton). 

|l>.,Vin  or  IX,  14  or  15;  A.,  14  or  lo;  P.,  H;  V,,l,3;  Br.,  6.     Head  (tx>  end  of 
cular  spine),3Hii  length;  eye,  r>  jn  lieiul;  snout^34;  interorbittd  space, 6^;  max- 

iody  slender,  tapering  grradnally  from  tlie  rather  narrow  depressed  head  to  a 
slender  caudal  peduncle.  The  month  i8  large  and  horizontal,  the  maxillary 
each  in  j[:  past  the  orbit.  The  lower  jaw  shorter  than  the  itppery  but  not  i]nit6 
nclnded  within  it.  The  head  smooth  and  wtthont  tubercles  or  warts.  In  placid  of 
Tse  supraocular  and  orcipital  spines  there  are  four  h^rge  bony  elevations,  each  much 
'eiembling  the  c*Hiib  of  a  cock;  the  upper  surface  rough  and  scabrous.  In  the 
^ng  tliese  four  protuberances  are  mnch  less  developed.  The  occipital  ridges  are 
iCHFcely  elevated  and  inclose  an  oblong  and  Hlightly  {■rmcave  area,  narrowest  imste- 
w\y  and  running  into  the  concave  interorbital  si>ace  anteriorly.  The  nasal  spines 
rell  developed,  and  in  the  older  tish  are  inclined  to  be  clubshaped  and  scabrous, 
Inpper  angle  of  the  siipraclavicle  is  prolonged  pe>steriorly  into  a  strong  spine,  its 
er  surface  scabrous.  Just  at  the  base  and  immediately  in  front  of  it  is  a  naicb 
lller  spine  or  tnbercle  on  the  posterior  end  of  the  post-temitoral  bone.     There  is  a 

f  almost  concealed  in  membrane,  just  above  the  base  of  the  pectoral. 

PThe  preoprrcle  lian  four  s[unes;  the  upper*  whit*h  equals  the  orbit  in  length, 

dds  upward  and  backward  and  is  in  some  s|iecimena  <*urved    slightly  inward, 

[second  spine  is  immediately  at  the  base  of  the  hrst  and  is  one- half  as  long.     It 

Mght  a!id  extends  outward  and  backward.     The  third  is  curved  downward  and 

fourth,  at  the  lower  angle  of  the  prcoiiercle,  is  directed  forward  and  d(»wnward, 

io|)ereular  spine  is  lather  strong  and  tloes  not  reaclt  the  end  of  the  opercular  llap. 
PB  is  a  slender  shar])  spine  at  the  lower  angle  of  the  opercle. 
The  lateral  line  runs  rather  high  and  iH<*omiiosed  of  elongated  rectangular  plates, 
^  with  a  concave  depression  at  either  entl,  thus  making  a  row  oi'  elliptical  tiepres- 
i  along  the  lateral  line.  The  plates  are  not  present  on  the  posterior  half  of  the 
al  jmluncle.  Above  the  lateral  line  is  a  row  of  rough  circular  osseous  plates, 
ginning  on  the  nape  and  running  to  the  base  of  the  t^audal,  gradually  becrHuiug 
lalJer  and  ueiirer  Uigether,     Under  the  second  dorsal  this  row  is  doable,     llelow  the 
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lateral  Una  and  baneaih  the  eefxmd  doml  there  are  about  three  irregiilsir  mm] 
aimilar  bat  smaller  platee. 

Aihitt/0Mal0«— Pirat  dored  lower  tilUHi  in  the  nmks  ^arcely  rounded  rwtKterifi 
bat  doptng  gradnally  toward  tlie  base  of  the  8ec(nid  dnrsal;  thinl  anil  ioErtlisjii 
kmgeet  and  equal  to  length  of  snont^    The  lec^itid  dorsal  i^  about  twice  as  liiuli  m  i 
first  and  varies  a  great  deal  in  shape,  the  menibrarii^  m  Bc-arcely  incti^^  and  tlw  \ 
three  or  limr  ragrs  have.roagluprieUy  edges.   Tiie  anal  in  oblong  and  slightly  mnnrfa 
with  the  middle  rays  longer  thfin  saooti  aaii  the  tDc^mbrane  between  the  r^y^ 
ineised.    The  peetond  seaicely  readies  to  tibe  fi^ont  of  the  second  dorsal;  H»f  &n 
two  or  tiiree  rays  roagh  on  their  onter  edge;  the  meinbrane  not  itieiged.    T\h^  m\i 
is  notroanded|bat  traneatedfWiOi  rather  sharp  isomers;  tea  devehipf^d  my»:  **t^hid 
them  branched.    The  centrals  reaeh  two-thii^di%  dKstance  to  tho  vent;  tito  mmrr^ 
no  longer  than  the  middle  one» 

'  ^datt  aial0.— The  first  dorsal  is  hii^ier  tiiati  in  the  female;  the  third  j^nd  Nrll 
rays  are  longest  and  are  eqnal  in  lenglh  to  the  distance  from  the  snont  to  muMkut 
eye;  the  posterior  end  of  the  fin  is  more  roonded.     Tlie  second  dotfial  h  moir  tiiio 
twiee  as  high  as  the  first;  the  membrane  bf'tween  the  rays  in  d^ply  nm^yM  \ 
anterior  rays  pm^ecting  Ibr  nearly  half  their  length  beyond  the  membrane;  tbe  \ 
brane  follows  aronnd  the  edge  of  the  prqieeting  rays;  the  rays  um  sm\mva%mi\ifsi  I 
sides.    Tlie  anal  is  oblong,  bat  more  angalar  than  in  female;  the  hnij^e^t  mj  rtAdwi 
flrom  snoat  to  posterior  edge  of  orbit.    The  menihrane  between  t he  ti  rst  fotir  mi(  i)uili  I 
deeply  ineised;  the  ooter  edge  of  the  rays  aeabrona.    The  ventxala  reach  fm^rfiftliij 
distance  to  venti  the  inner  ray  longest. 

(Johr. — In  theyoang  the  eohnr  is  gray  above  and  white  benmth.  a  ilarli  s$i\S»\ 
marking  over  the  baek  at  the  center  of  the  first  fh>rsal ;  another  ^^imilur  inarkin;;  ttndf? 
the  anterior  and  anotlier  ander  the  poetorior  end  of  the  second  dorsal^  a  durk  Hp<l| 
the  sise  of  the  ef^  on  top  of  0ie  caudal  peduncle  and  midway  in  its  length  {lUjmm 
may  be  distingaished  at  a  glance  by  this  marking  on  top  of  tlie  candal  {leilnjicki;  i 
V-shaped  marking  at  the  base  of  the  caudal  with  the  angle  of  the  V  on  thehit^' 
line  and  directed  forward.    The  caudal  is  marked  by  two  vertical  wavy  Imudsoiuti , 
posterior  half,  the  first  one  the  wider,  the  last  one  at  the  tip^  of  the  rays;  the!<^  hiM^ 
are  solid,  extending  across  rays  and  membrane;  the  |>eetora1s  are  dark  at  tbebiJ«i| 
the  distal  part  marked  by  three  vertical  black  bars*     The  lirst  dorsal  U  b\\0V 
dusted  with  black;  the  second  is  slightly  mottled  with  blaek,  but  with  no  bars.  Tli* 
anal  has  three  or  four  vertical  dark  bars.    In  the  adults  the  general  api»eaniiifv  o^ 
the  fish  is  very  much  darker,  sometimes  almost  black;  the  lower  partB  are  ligbt:  Ae 
markings  are  not  so  distinct;  the  fins  exce]>t  the  ventral^  are  all  dark  aid  i^ 
markings  on  the  pectorals,  caudal,  and  anal  run  together  int/i  solid  black;  tbeb^^^  i 
parts,  especially  in  the  males,  is  brilliantly  colored  with  red. 

This  fish  differs  from  OncocotUis  quadricornUj  from  the  Baltic  Sea,  in  having  »1 
longer  maxillary,  longer  pectorals,  and  a  sqnare-eut  caudal  fin. 

We  can  find  no  good  difference  between  onr  sjiecimen  aufl  one  from  Arctic  My, ' 
Greenland.  j 

The  fish  figured  by  Bean  as  Cotttut  qtiadricornu  (in  Nelson^s  Report  on  the  NfttiiTd 
History  Collections  made  in  Alaska,  PI.  XVII,  fig.  2)  is  probably  the  same  as  thciwa 
here  described,  though  the  figure  does  not  agree  in  all  respects.  " 
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We  foutul  thi8  fish  very  abmnlant  *ilong  tlie  chores  of  Horsctid  Islaml,  It  was 
bout  the  only  fish  to  he  foiind  where  the  bottom  was  mmhly.  We  took  a  few  young 
t  Point  Barrow,  and  at  Port  Clareure  we  took  specimeiiH  of  both  the  young  and  the 
Id.     Three  of  the  young  were  found  in  the  river  back  of  Grantley  Harbor. 
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AreUe  Bay,  Giwnljiiid. . -. 

Two  very  young  exairipleR  of  an  unknown  species  of  OnmeotUttf  were  taken  at 
^Dint  Barrow,  The  spinous  dorsal  can  not  be  made  out  acenrately,  but  the  nnmber 
I  lietween  S  and  ll,prr>bably  10;  the  second  dorsid  has  14  rays  and  tlnmnal  V\.  The 
pecies  is  closely  relateil  to  O.  he^nreornis^  but  comparison  of  spedmens  of  the  same 
> shows  numerous  ditterenees,  which  are  indicated  below. 


YoHHtf  offh  hrjaennt'iH  from  Poiut  finn'Oir. 

Head  imirb  dtvprosaed. 
Occipital  tiiberc'loft  not  devela|i©cl. 
tntfTorlntiil  nparo  about  iine-batf  eje, 
Catidiil  podiinrlo  HlrndtT  and  rounded. 
Lowerjivw  r-vi'ii  witb  hiiouI. 


' ht vo€o ffuH  Hp .  I H roff .  from  I \n w /  fia rro w . 

Occipital  tnbonlf^s  devolopi^d. 

Intororbital  Hpaco  U  tiui(*s  eyo. 

Caudal  peduncle  bf^'ivy  luui  intirb  *omp reaped. 

Lower  j I* w  pTOjfets  beyond  is n out. 


ftegalocottus  laticepa  ((lilbert). 
I  We  took  four  speeinieus  of  this  species  at  Port  Clarence.     They  difl'er  from  the 

I  slightly  ill  coloration.    Our  sj>eciniens  are  dark,  almost  black ;  below  the  anterior 
|ion  of  the  second  iU)rs;il  is  a  darker  saddle  like  markirifj  on  the  bodyj  the  caudal 

ck  at  the  base,  and  lias  an  undulating  dark  hand  on  its  post-erior  third;  the  pec- 
is  vary,  beini::  either  banded  or  mottled  ((uie  siMM^inien  has  distinct  bands  on  one 

Itoral  while  the  others  are  simply  inottleil  with  black)*    There  is  no  slit  behind  last 
arch* 
OynmocantliuB  piBtiUiger  (Pallas). 

Type  locality:  Coast  of  Alaska.    Three  specimens  were  taken  at  Grantley  Harbor, 
*ort  Clarence,  Alaska. 

-  Fin  formuke:  S  ,  1).,  X,  14;  A.,  Ifi;  P.,  18;  C,  9  branched  rays-  S  ,  D.,  X,  15; 
piT;  R,  18;  C,  9  branched  rays;  9 ,  D.,  X,  13;  A.,  lo;  R,  17;  C,  9  branched  rays. 
'  I  have  compared  them  with  specimens  taken  by  the  AtlmtnfHfi  in  southern  Bering^ 
Sa  afifl  find  them  the  same.  In  the  female  taken  at  Port  Clarence  the  crown  (not 
tween  the  eyes),  nape,  and  upper  half  of  operclea  are  covered  with  scabrous  bony 
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platfvs.    These  plates  are  present  in  some  of  tlie  I'emiiles  taken  by  the  AUmff<m^ 
are  not  so  evident.     The  female  has  a  few  seattered  rough  prickles  biu-k  of  tlie« 
of  the  peet4)raKs.    The  males  have  the  mnshrooni  like  lilainents  behind  the  \mU 
and  the  middle  rays  of  the  pectorals  have  papilhe  along  their  inner  edge* 

25.  Gymnocautliua  galeatua  lif^an. 

Type  loi^ality:  Unahiska.    We  took  one  8mall  specimen  (3 J  inches)  at  Point! 
row,  Alaska. 

Fin  formula:  9  ,  D„  X,  15;  A,,  17;  P.,  18;  V.,  3. 

n.,  3J  or  3/o,  including  caudal;  depth,  !y\\  Eye,  3^  in  head,  to  end  of  opmal^ 
spine;  snoot,  4;  maxillary,  2^  in  bead,  reaching  past  posterior  edge  of  pupil;  inli 
bital  width  2  in  length  of  orbit;  bit.  line,  43  or  44.  Fifth  or  sixth  rays  of  i 
longest,  reaching  to  third  anal  ray.  Veutrals  reach  two-thirds  distance  to  tci 
Mouth  sliglitly  oblifiuc.  TTj)per  preopf^rcular  spine  with  three  sharp  poiotsoni 
upper  side.     No  jiapilhe  or  sharp  points  under  pectorals. 

26,  Pallaslna  barbata  (St;4^ind.ie.hner), 

SiphafjfmHf*  barbatim  StfHiuhichner,  IchthyMogische   Bpitru^P,  V,  140,  Taf  V,  Beritt^  ! 
siiicl  Japan.— nr^aii,  Froe.  ir.  ^.  Nsit.  Mu».  1881,  218;  Tumor.  Nat.  Hi«t.  Alii»ka,94. 

Six  s]iecimen8  taken  at  Port  Clarence,  Alaska,  averaging  abont  0  inches  in  lenjftli. 
We  have  compared  theni  with  specimens  of  /*.  harhaUt  from  Bristol  Bay,  A)ftiika,a 
find  our  specimens  have  a  much  longer  liarbel  and  slightly  longer  pectorals,  hi 
other  points  they  appear  to  be  the  same.  The  barbel  is  one-third  distance  from  tipi 
lower  jaw  t^>  edgt^  of  gill  membrane.  The  two  dorsals  vary  in  their  dist^inrefmiuf 
other.  In  one  specimen  the>y  touch,  in  the  others  they  vary  in  distance  the  width «)(oi 
or  two  plates.  The  sjiecimens  show  a  sexual  diilerence.  The  females  have  ghorter^ti 
trals  and  a  lower^  smaller  first  dorsal  than  the  males.  The  first  dorsal,  too.  iawitboi 
color.    The  males  have  larger  ventral  fins  and  a  large  darkly  eoloi^  lirst  dorsal 

Following  is  the  liti  formuhe  of  the  specimens: 


Donul. 
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a  The  uinl  ii^fared^ 

27.  PaUasina  aix  Starks. 

Two  small  specimens  taken  at  Ohignik  Bay,  Alaska*     Fin  formula:  U.,  Vll,l 
A.,  10;  P.,  12;  IX,  VII,  il;  A,,  !l;   P.,  12. 

We  have  compared  these  specimens  with  the  types  of  PatlaJtina  aix  and  w*^ 
find  no  good  differences.    One  of  our  specimens  has  three  median  plate^i  hi  the  1 
of  the  ventrals,  the  other  two,     (Our  specimens  of  P*  barhata  have  cither  Uirw  wt 
median  plates  in  front  of  the  ven trals.) 

A  few  of  the  types  have  12  pectoral  rays,  but  the  majority  have  11. 

28.  Llparls  herachelinue  Srnlif>lil,  new  upcrifR,     (Plate  LXXIV.) 

Head,  'M  in  l»ofly ;  depth,  3'| ;  dorsal,  42  (13  +  1 9) ;  anaK  33 ;  pectoral,  35;  caudal  1<^: 
eye,  4^  in  head  and  U  in  snout;  inteiorbital  sitace,  3  in  he^I;  maxillary,  2  in  bad. 
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ralatiot!  with  a  sinfrlo  (^eric^s.    One  large  toath  on  vomer,     Ij.  fnmt'ri  and  L 
are  posaibly  the  eauie  Hjiecies. 

30.  Sof eogadufl  aaida  (Lepechhij. 

Heii4lj3^  in  leuirtb  othmly;  dtiptbf  5i;  eye,  4  in  hea«l;  ftiiout,3i;  Inierorbital  npm 
i%;  gin  raJcers,  0  to  13  +  30  to  32;  <lorftal,  13,  14,  20;  anal,  Ifi,  21;  barbel  miiiiile. 

Body  long  and  Hlender  and  but  bttli^  rompresseiK  Tlio  beatl  is  lathrr  \on^  mA 
pointc'xl,  tlii^  lower  jaw  projec^tini*  beyond  the  u|»|n*n  The  maxillary  renchrs  center 
of  impil;  thi%  niaudihlo  in  cfHitHined  twice  trt  the  length  of  the  head;  its  artieidatiot 
with  the  (luadnito  boi»>  in  oij  a  vertical  midway  betweiiu  pupij  and  ponterior  wig«af 
eye«  The  ti*eth  iti  the  it[>pcr  jaw  in  m  ^ini^flu  sarieB,  e^^ept  in  front  where  th^re  h^ 
double  row;  the  to^tli  in  the  lower  jaw  are  in  a  single  row;  the  t€eth  are  all  of  about 
the  same  Hize>  sharji  and  not  elo8ely  net,  those  on  the  vomer  are  few,  and  of  tlie  sajiiti 
si&^e  an  those  in  the  jaws.  The  gill  rakern  are  numerous,  long^  and  blender,  the  hn^Ht 
equal  to  hnlf  the  diameter  of  the  eye.  The  vent  m  diglitly  in  advance  of  the  frnntrf 
the  second  dorsah  The  c^auilal  pedunele  is  slender  and  rounded,  its  depth  mmn*«lf 
more  than  one-half  eye.  The  |iect«ral  tins  reaith  the  vent  ami  are  eonhiiii^id  Ij  in 
heail;  the  ven train  are  contained  1^  in  head,  their  second  ray  produced  for  twotito 
its  length*  The  ^puce  between  the  lirst  and  second  dorsals  in  but  very  UtUeithorter  tko 
the  spaexi  between  the  set^oud  and  third  dorsals?;  first  dor>^al  hit;he»t;  the  front  ot 
Reooml  dofif^al  midway  between  the  tip  of  snout  and  the  baste  of  middle  caudal  n^&^ 
The  f^auilal  is  forked  i\  distance  equal  to  tw^o  thirds  the  eye;  the  tips  rounded. 

Oohir  phitn  browuirsh,  light  Hi  I  very  below,  the  tmdy  covered  with  minute  b] 
or  limw  u  pnnctulations  whi^-h  are  most  numerous  above.  The  dorsal  and  caudal  rinsi 
l>tsconiiug  hlacdc  toward  the  ends  of  the  rays  and  narrowly  edge<l  with  white^  Tbf 
jK'eti>rals  are  uniform  dusky  with  nii  edge  f>f  white.  The  ventrals  are  partly  ilm^kj. 
The  two  anals  are  ibtsky^  the  basal  halt^ colorless;  the  edge  of  the  fin  white,  as  la  tbe 
others*.  Peritoneum  dnnky;  We  have  compared  our  specimens  with  the  GreenW 
form  and  cau  iiud  no  dilVereuces. 

This  ISsh  appeared  to  be  quite  almndant  north  of  Bering  Straitn,     It  wasaspe 
eially  bronght  to  our  notice  by  its  habit  of  hiding  in  small  holes  in  the  fhiatiDgice, 
from  which  they  were  dislody:ed  by  onr  ste^^mer  striking  and  turning  over  the  blocfca^ ^ 
of  ice.    This  floating  ice  was  nsually  in  7  fathoms  of  water  and  1  or  2  miles  fromtkt 
coast.    At  Herschel  Island  we  took  it  with  the  seine  in  shallow  water  along  tiie  bwL 
Tamer  reports  it  from  St.  Michael,  where  he  took  it  through  the  ice  in  Febmacy^aii 
was  told  by  the  natives  that  it  appeared  there  only  in  the  winter.    Aooording  to  Bidb- 
ardson  it  spawns  in  Greenland  in  February,  laying  its  eggs  in  the  seaweeds  along  the 
shore  under  the  ice. 


bllS 


Dorsal. 

Anal. 

Locality. 

Dorsal. 

AnaL 

LocMhty. 

13  12    18 
alO    13    20 

14  14    20 

12  15    21 

13  14    20 
13    14    20 

15  21 

16  21 

17  20 

16  23 

17  20 

18  20 

Point  Barrow. 
Port  Clarence. 
Herschel  Inland. 

Do. 

Do. 

Do. 

13  15    21 
15    14    21 

14  13    22 
12    15    19 
14    15    20 
12     13    21 

17    22 

15  20 

16  21 

16  20 

17  21 
15    20 

Herschel  laland. 
DavisStrait,  OieeaUaiA.        I 

MelFiUe  Bay,  Gveealand. 

Do! 

a  First  dorsal  mutilated. 
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31.  Tberagra  dialcoeraimna  (I'allft^). 

We  took  but  one  .s|iecim<^ii  of  Uiik  .siKicies  iii  Cbigriiik  Bay,  where  it  is  not  ubun- 
datit.  Out  of  li^O  codfish  taken  with  the  hand  lines  only  two  were  of  this  8iMM!ie8,  the 
rest  (jadtDt  maerocephnlifn.  Our  specimen  dillers  from  the  average,  but  we  hiive  Irttk* 
ilonbt  it  belongs  to  this  speeies.  Its  dorsal  rays  are  11,  HJ,  17;  the  anal  18^  17;  the 
ventralB  retu^h  three -fifths  to  vent;  the  interorhitnl  spaee  is  wider  than  the  diameter  of 
the  eye;  the  erdoratiou  is  dark.  In  the  few  rays  and  shorter  ventrnl  ami  widi*  inter- 
orbital  space  it  ag-recH  with  Theragref  /HvenHia  (J,  iS:  O,)  from  Tii^et  Hound.  1  mi t  in 
ooloratioii,  high  ventral  liii^  and  in  blender  body  it  is  like  the  Alaskan  form,  Behnv 
\  ^ve  nooconiparative  flu  eount: 


DorMl. 

Ami. 

Loralltj. 

lU'markM. 

n    IS    20 
IS    15    20 
14    1)1    23 
14     III    21 
14    17    18 

i:r    15   ig 

14     17    19 

14     17     IS 

11    le   17 

10  Ift    17 

11  15     IC 

111  14   le 

12  ISi    17 

10    21 

KnnicliAtlcA 

1811141  lifelong. 

Yon  no; 

Ilr.. 

Oo. 
Do. 

Lnrgft  ftj>wini<*T>, 

Tyiw  Iff    Thfrnijnt  /ueminw 

Unjiliui^ii. 

24    22 
21     2U 
23    21 
21    22 
21     2U 
2*2    2lt 
IB    17 
\%    ]« 

IB    lA 

PHbilof  tstaiidA...... 

..   .  dii 

St.  P«iil  IhImhI 

clu. 

Kniii  chotkii 

(^tiigiiik  linv     ..-*.     . 

Vu^H  S4Himl * 

.....do ,_ 

16     19 
IB    IB 

tlti 

<l«i  ...,..- 

32,  Ule^nnB  navaga  (Kolroiiter). 

Head,  3?.  in  length;  depth,!);  eye,  .1^  in  head;  Rnont,  *1;  iuterorlntal  8i>aee,  4^; 
gill  rakers,  20  or  21  in  all;  barbel  small,  et^ual  to  piii*il;  dorsals,  lli  to  14,  18  U}  20,  18 
to  22;  analSf  20  to 23,  20  to  23;  scales  small,  157  transverfterows  above  lateral  Hue  from 
gill  opening  to  first  rudimentary  caudal  rays. 

Body  slender  and  roiiuded,  with  a  rather  long  head;  the  snout  viewed  from  al»ove 
is  rounded,  but  runs  to  a  rather  sharp  jioiut  when  viewed  from  the  side;  the  lower 
jaw  is  iuelude*!;  the  fleshy  snout,  projcets  beyond  the  maxillary,  its  length  slightly 
greater  than  that  of  the  snout;  the  tip  of  the  maxillary  m  on  ;i  vertieal  with  the  front 
of  the  pupil;  the  articulation  of  the  mandible  with  the  qnadrate  bone  is  tm  a  vertiral 
mulling  midway  between  pupil  aud  posterior  etlgeof  eye;  the  teeth  are  all  slender 
anil  carved  ba*^.kward,  those  in  the  ni>per  jaw^  in  several  irreguhu*  rows,  the  outer  row 
regular  and  with  slightly  larger  teeth;  the  teeth  iu  tin*  lower  jaw  are  iu  a  single  row, 
except  in  the  front,  where  they  are  in  a  double  row;  the  teeth  on  the  Viuner  are  few 
and  about  the  size  of  the  smaller  t^eth  iu  the  upper  jaw;  the  gill  rakers  are  moderate, 
the  longest  not  <piite  etpial  to  the  diameter  of  the  pupil;  the  caudal  peduncle  is  eom- 
presaed,  its  depth  equal  to  diameter  of  eye;  vent  under  front  of  second  dorsal.  The 
pectoral  tins  <lo  not  reiwrh  the  vent;  their  length  contained  1^  times  in  the  head- 
The  veutrals  reach  halfway  to  vent;  the  second  ray  moderately  produced.  The  first 
dorsal  is  highest;  the  distance  between  the  second  and  third  dorsals  twice  the  distance 
between  the  first  au*l  second.  The  caudal  tin  is  very  slightly  concave*  The  third  ray 
of  second  dorsal  is  midway  l*ctweeii  tip  of  sinmt  and  base  of  middle  caudal  rays.  Our 
largest  speeiineu  11  inches  long,  which  is  about  the  average. 

Color  somewhat  mottled,  grayisli  brown  above,  light  silvery  l*elow;  the  three 
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tlorBals  and  tlif^  caudal  chiRky  jind  etlgtMl  %Yitli  wlnte;  the  pectorali?  are  nTiif0rm  dLUky; 
the  ventral ri  but  gitglitly  ilnsted  with  blivek^  the  atials  havti  a  few  punctulatkdiA  at 
their  auterior  ends;  the  peritoneum  m  pal©. 


tki?aa1. 

Attmh 

Lckc^lt^. 

Eeittwka. 

U    IK    in 

u  m  ^ 

U    21    I2U 

13  IK     19 

11  IS    3tf 
1«    20    19 

14  If    2A 

Id   IB  2a 

12  J»    21 

13  te   10 

t;i   le   30 

12   ta   31 

n  90 
n  n 
ay  fi 

21  SI 

its  21 

2U    SH 
2n    f] 

QfMitlc^  Hju%or-  -  ,>....  .^  #.•* 

.....ilo ^,....,-, 

PortClanmeQ  -      *.  ..l. ...... 

._,  ilo          .                „_, 

Feimpaulikl,  Eftmeitaika .... 

.....do          .,  .     ...  ......  .. 

.„,.ito  .» ^,,. ,., 

ilo  .    ..-..-.....*.-..,. 

do........ *-...... 

An --*,-, 

31    a2 

.....do ,.. 

Wc  liave  c5om  pared  tho  skeletou  of  thi«  with  the  skeleton  of  Mitrogaduji  pr^yximut 
(San  Fraridneo)  and  iiad  bat  very  little  difference  in  tlie  KkiiUsi*  There  is^  no  difler* 
I'lice  in  the  chara*^t«r  of  the  neural  spines  of  the  vertebru^  but  there  is  a  difler^^ne^m 
the  charat^ter  of  the  transverse  piYjcesses.  In  M.proximitH  they  areflattish  and  plate- 
libe,  while  in  E.  nmvafja  tliey  are  club  shaped,  narrow  where  they  leave  the  centmin, 
but  eKpautliiig  into  a  njuud,  hollow  bulb  at  the  distal  end. 

We  obtained  thiK  \\^\\  only  at  Port  Clarence,  where  it  was  abundant^  the  natives 
itatcdiTB^  great  numbers  of  them  with  their  crude  hookB  and  Itnea.  Aceonling  to 
Turner,  "the  E^kitnoB  assert  that  tbe^e  flnh  spawn  in  X^'ebrimry  among  the  ]iebbles  at 
ihelmttom  of  tlie  deeper  portion  of  the  bay/ 

32.  Oadus  macrocephalaa  Ti  lea  ins. 

We  fonnd  this  tish  at  Ohi^ik  Bay,  where  it  is  abundant.     We  preserved  five 
young  speciineiLsj,  who!^  iln  rays  are  as  follows: 


Dofaal. 

11  16    17 

12  15    IH 
12    15    17 
12    15    17 
12    14     16 
15    18    17 

15    18    17 

Anal. 

Loeality. 

Itomarkii. 

21    19 
21     18 
20    18 
20    18 
20    17 
20    17 

18    16 

Chignlk  Bay 

YoODg. 

Do. 
Do. 
Do. 
Do. 
Large  apeclmeD,  L.  S.  Jr.  U. 
oo^  on. 

....  do 

do 

do 

do 

UDalaaka 

do 

33.  Atlieresthes  stomias  (Jordan  and  Gilbert). 

Quite  common  at  Cbiguik  Bay,  where  we  obtained  a  large  specimen  in  18  fathoms 
of  water. 

34.  HippogloBauB  hippoglossus  (Linnflpns). 

Obtained  one  specimen  at  Chignik  Bay,  where  it  is  abundant. 

35.  Lepidopsetta  bilineata  (Ayres). 

We  found  this  fish  quite  common  along  sandy  beaches  in  Chignik  Bay.    They 
are  in  no  way  different  from  specimens  of  the  same  species  from  Paget  Sonnd. 

36.  Pleuronectes  quadrituberculatus  Pallas. 

Two  specimens  of  this  species  were  taken  at  Grautley  Harbor,  where  it  was  not 
rare.    It  appears  to  be  common  atOhignik  Bay,  where  we  obtained  one  specimen. 
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37.  LiopMtta  slaolallii  (Pallas). 

ThiB  specios  was  found  at  Port  Glareuce,  in  company  with  P.  quadrituberoulattut 
and  equally  abundant. 

3a  Platlohthys  steUatna  (Pallas). 

Abundant  at  Port  Glarence.  In  the  four  8|)ecinien8  obtained  the  tin  rays  are  as 
follows:  dorsal,  53;  anal,  38;  dorsal,  50;  anal  38;  dorsal,  53;  anal,  38;  dorsal,  49; 
anal,  35. 

The  stellate  scales  large,  much  more  jagged,  and  in  fewer  numbers  than  in  the 
Califomian  form.    The  four  specimens  are  sinistral. 


Plate  XLVIl 


THEROBROMUS  CALLOftHlNUtyiwV     x3f 
t Drawn  by  ¥\  A.  Luvt^,  from  s^XL^^lLiifiii^  fnumi  in  Htoiruu?li  af  fiirsf^aJ.) 


Plate  LVII. 


2^ 


) 


CERATOCOTTUS  LUCASI  (type). 

Near  St.  Paul  IslaDd. 

Drawn  by  Anna  L.  Brown. 


Plate  LXII. 


MYOXOCEPHALUS  NIVOSUS. 
[tump  Wttcrt,  Kurlb. 
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Plate  LXXXtl. 
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MACROURUS  ACftOLEPiS, 
Drawn  by  Axitia  L,  Brown. 


XIX.— A  CONTRIBUTION  TO  THE  KNOWLEDGE  OF  THE  TUNICATA  OF  THE 

PRIBILOF  ISLANDS. 


liy  William  EMEKi^oN  HiTTicit,  Ph.  D., 

Ji«o0Ufl0  ProfeMH&r  of  Zitohtg^^  Umvemit^  af  t'alifomia. 


» 


The  Tuiiicrtta  here  dost'ribed  reached  luis  In  two  iustalliueiits.  The  ttrst  was 
CHilleeted  by  PreBideiit  Jordan  lirmseir  on  Liikanin  Bem^ih,  St,  Tiiiil  LsIiunI,  during 
Judy,  1896;  the  second  by  Mensry.  K.  K.  S  nod  grass,  Trevor  Kiiicaidj  and  A,  \\\  1  Jreeley 
from  July  to  September,  1897.  This  second  iustalhneiit  eontaiiis  spetnmens  gathered 
from  various  points,  which  will  be  found  apecitied  in  eounec^tiou  with  the  descriptioiiB 
of  the  species.  The  lirst  lot  eoutained  fonr  species,  viz,  DendrmUm  tuhirvuldfa^  D, 
subped H ncukitUy  ApHdiupHh  jordanij  and  Pa i^vlhmm  fflobottum,  1 1  i s  perhaps  si jj^u i  (leant 
that  the  hkst  two  speeies  are  not  represented  in  the  second  instalhnent,  even  tliough  tliis 
contains  a  much  larger  number  of  specimens  all  told  and  18  the  result  of  a  considerably 
longer  continued  and  wider  range  of  collecting.  President  Jordan  informs  mo  that 
the  summer  of  lS!>ii  was  particularly  stormy  at  the  Pribilofs.  The  following  is  a  list 
of  the  species  contained  in  the  collection  : 

ABcidlae  Simplices: 

Holkmxa  ehgartM^  Kurd  ma  n. 
tSttftfJa  ffreclcifL     New  8pecie«. 
liendr&dou  iuhircniata.     New  Hpt^cioB. 

ffuhpeduHiUilaia.     New  Hpeeiou^ 

Aocidlae  Compo sitae: 

Po hfcU It  n  m  § lohtM um,     Ni ^ w  Kpeci es. 
pijnm/9Nm.     N«w  fi]>ei';ieA. 
JplidiopMiH  Jordan L    Now  speoieB. 
Amaroucium  kincaidi.    New  species. 

prihiiovmac.     New  species. 
i^nodgrttifni.     Now  api^cies. 
Syttoieum  irrctfulare.     Now  Kpoeies. 

Pacts  of  some  interest  relating  to  the  geographical  distribution  are  brought  out 
by  considering  the  species  here  described  in  connection  with  other  known  far  northern 
tunicates.  Of  the  genera  represented,  two,  viz,  l^endrodoa  and  8tfnoieffm^  are,  so 
far  as  we  now  know,  contined  to  the  Arctic  or  North  Atlantic  oreans.  Of  the  other 
■  S|)eci6s,  BoUenia  elefjana  in  known  only  from  the  extreme  North  Pat^itic;  ApHdiopfth 
jordani  has  as  it**  nearest  ally  A.  tttti'sii^  Huitfeldt-Kaas,  from  Lofoten  Islands;  and  both 
Amarouciuni  pribitoveme  and  A.  anodfjnusHi  have  apparently  rather  closer  affinities 
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witli  J.  muiahiie^  Sars,  from  Hiunmerfest,  thiin  with  luiy  otlii?r  «pecie^  of  t\w 
It  would  thus  iH3eni  that  at  li*usl  lialf  ol'  thu  specit^.s  might  be  regarded  an  eh; 
istically  far  northern;  and  the  evidence  at  hand  seems  to  Justify  the  oouclusion  tbt 
there  exists  a  distiiiet  Aretic  AMridiiin  t^uiua. 

Btsfore  eiit^eriiig  upon  the  Tiuiiii  work  in  hand,  1  wish  to  express  not  only  mj 
satisfaction  at  having  the  up|K.irtunity  to  make  this  contribution  to  the  knowledge  of 
tills  group  i»f  animals,  but  aLso  my  pleannre  at  cb>ing  the  work  at  the  instance*  af  one 
so  watcJifiil  iind  energetic  lis  Prenidcnt  Jordan  ever  is  in  all  his  capacities  u  a 
promoter  of  learning.      1   also  most  gladly  iKjknowUulge  the  imiKjrtarit  iwniijUni 

that  has  been  rendered  me  in  the  work  by  oue  uf  lu: 
advanced  stndents,  Miss  Edith  Byxbee. 

Deudrodoa  tuberculata,  new  apeciiss. 

General    ckaracteriittwji, — Snbcylindrical,   about  urn 

third    hinger  than  broad,  quite  regular  in   form^  OKuaiiyi 

attmihed  by  the  jKisterior  eml,  sometimes  by  one  Me. 

Dimensions  of  a  large  sy>ecinicn :  Length,  53  mnu;  ^ultist 

diameter,  M  mm.     l^^ntire  surface  closely  beset  with  »iiort, 

l>lnnt»   irregular    tubercles.      Color    brown    to  yeUoiml 

brown,  a  little  darker  at  the  ante* 

riiu'  end.     (Fig,  1.) 

TeJst, — (J  o  r  i  a  c  e  o  u  s ,  almost 

horny, scarcely  1  mm.  thick  exi^ept- 

ing  through  the  tnlHM'rles*     Dull 

opaipie  w^hite  on  cat  snrfaccis;  in- 

ner  surface,  after  being  separated 

from  the  mantle,  with  a  somewhat 

pearly  1  ustcr.    Con tai  n s  uo  vessels. 
Mantlt, — Well  developed,  con 

siderably  thicker  than  test,  com- 
posed mostly  of  muscle  fibers,  most  of  which  run  lengthwise 
of  the  animal^  sonic  *'*mcsencliynie"  cells  among  the  muscle 
fibers.  An  orange  coloring  matter  in  the  mantle^  some  of 
which  is  contained  in  irreguhtr  branched  Iwjdies  (crystals! 
excreted  nmterialf),  ami  sonjc  ilillnsed  through  the  niusi-le 
libers  themselves, 

BrttHchiitl  apparatuM, — No  projecting  siphons,  orifioea 
scarcely  detectable,  si»  couipleteJy  are  they  hidden  by  the 
tubercles  of  the  te^st.     ISoth  situated  at  anterior  end,  not  far 

apart  Branchial  tisntiui^les  sini|de,  about  24  in  nmnlier,  not  of  i*<piul  length,  Imt  not 
regularly  altenuiting,  u  long  and  a  short  one;  the  circle  close  lu  the  jNTipharyugwil 
band.  Atrial  tentm-les  present,  uiinierous,  short,  and  small.  Dorsal  tuh^nrle  wf* 
spicuousy  biscuit'Shapedf  the  horseshoe  shaimd  mouth  of  the  liyiiophysis  nitttiiteif «» 
its  surface*    (Fig.  2  d,  L) 

Kranchial  sac,  figs.  3  and  I,  with  tbur  longitudinal  folds  on  each  side,  the  jittif 
nearest  the  dorsal  lamina  somewhat  larger  than  tlie  others,  citch  of  these  having  alioul 
14  longitudinal  vessels,  while  each  of  the  others  have  about  111.  Usnally  twoorthi«e 
longitudinal  vessels  between  eacth  two  folds.    Transverse  vessels  nuniemus,  avomgiB^' 
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f>.2  mm,  apart;  intermediate  transverse  vessels,  i.  c,  vessels  erossiug  the  atigiiiata, 
frequently  present,  but  small*  About  20  stigmata  in  the  space  eorrespiiiulhig  to  the 
interval  between  two  internal  longitudinal  vessels.  The  series  of  stigmatae  extend 
fully  to  the  dorsal  lamina,     (Fig.  <1) 

^  Dorsal  lamina  a  plane  narrow  membrane.  **  Kndoearps''  (lig,  5  i-u-c,)  present, 
merons,  and  rather  large,  eontain  many  pigment  eells. 
Dffjestire  iravt. — Situated  on  left  side  of  brancdiial  sac,  the  portiiui  posterior  to 
tlie  stomach  forming  an  S,  the  two  lm>i)8  of  which  are  closed;  the  end  of  the  limb  of 
the  S  corresi»onding  to  the  pylorus  is  extended  to  form  the  sUmiach  and  oesophagus; 
the  twit  last-nientioned  parts  of  about  ^qual  length,  ^Esophagus  issues  from  the 
dorsal  side  of  the  branchial  sac*  Btomach  not  well  set  oft*  from  intestine;  consid- 
erably longer  tlia!i  broad,  its  walls  with  numerous  interrial  folds,  but  smooth  on  outer 

ksnrface;  rectal  portion   of  intestine  runs 
J  i^  close  along  the  oesophagus,  but  extends 

^'"'^^^^^^^  farther  ftu-wanl  than  mouth  *d'  (esophagus, 

' jf^^Jlll^E^^i&S^EBl^       /  *SV^jtm/  (ftijanH, — (hi  the  rigid  side  of 


U 
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the  animal  oidy,  closely  attached  to  the  inner  surface  of  the  mantle.     Ovary  (fig.  5,  or.), 

(jL  long,  branched,  cylindrieal  body  of  unitbrin  diameter  throughout,  the  whole  consist- 
ing of  a  basal  [portion  situated  near  to  and  extending  approximately  parallel  with  the 
mid  ventral  line,  and  (ive  or  six  simple  branches  given  olf  from  this  basal  pic*  e,  these 
reaching  dorsal  ward  and  being  inclined  somewhat  toward  the  anterior  end  of  the 
nnimal. 

This  species  elearly  belongs  to  the  genus  Dendr**thia^  founded  hy  ]^la<*Leay,  1H24, 
««i  a  subgenus  of  Ascidia.     IJis  species  was  from  Winter  Island,  in    Fox  Channel. 
■Jntil  now  no  other  member  of  the  genos  lias  been  described. 

■       The  I'bief  difl'erences  between  the  present  species  ami  IK  ghintbirin^  Ma<"licay,  are 
Hfi  fallows : 

H      The  test  of  the   latter   is  described   as  ^^  whitish,  snl>pellucidj  coriaceous,  and 
Tmooth:"  and  in  another  i*onnection  the  author  speaks  of  the  ovary  as  being  visible 
5947— PT  3^ — :i;j 
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tlirougli  the  tent.  The  ** anterior  iierv*»ii8  tubercle''  (dorsal  tubercle)  in  MacUji}'* 
fi[*ecies  is  said  to  have  '*  many  spirals/'  These  are  undoubtedly  the  liyjMiphysiR  moiiIJi, 
which  in  our  species^  as  ftbown  by  the  dencription,  is  horseshoe  shaped. 

The  ''pharynx''  of  />,  fffandttria  \h  tb^scribcd  an  bi*ihg  Hituatinl  **at  the  lj«»tlomof 
the  body  cavity."  By  the  **  pharynx^'  ia  here  evidently  meant  the  entrance  to  the 
oesophagus;  and  this  opening  in  our  specieftj  it  will  be  observed,  is  on  the  dors»l  M^ 
of  the  brandiial  «ac»     (Fig.  3,  o,  a'.) 

In  the  structure  of  the  branchial  ftac  the  two  ai>ecie8difter  in  the  tinmber  of  longi 
tudinal  vessels  between  the  fohls,  there  being  three  and  8t*inetime8  four  in  our  special^ 

while  there  are  only  two  in  MiM;lA*ay*8  stiecie^.    It  is 
f  thus  seen  that  the  two  species  are  very  distinct. 

llerdnian,  \H^2,  has  expressed  the  opinion  tlii»ttlie 
gen  us  Ih'iuirodod  is  nut  il  isti  net  from  Siyeht,  Tlir  geniw 
is  baaed  on  the  p<isition  and  charaet^r  of  the  iivarjr, 
this  l>eing  8ingh%  branched,  smd  situated  on  the  rijrhf. 
side  of  the  body  here,  while  Styefa  luis  several  un- 
branched  ovaries  situated  on  both  sides  of  the  IkkIj* 

In  his  diagnosis  of  tli*^  genus  i^tyeUi^  written  ia 
1881i,  Uenbnan  speaks  of  the  genitalia  as  being  "iu  tlitp 
form  of  onefjrniore  simple,  lobi^l,  or  bninchHl  ImkIi^.'^ 
According  to  this  deli  nit  ion  Drntfrotfoa  would,  so  far  as  this  character  is  c(>nct*foetl, 
be  merged  in  tSft^ela.  Ttie  same  author  has,  liowever,  in  his  Revised  C'hissrticutioiiflf 
tlie  Tunicata,  1891,  stated  that  the  gonads  of  St^ela  are  present  **ou  l>otb  side«of  tlit 
body,"  As  this  is  essentially  tlie  view  of  the  case  hehl  by  Savigny,  I81«u  Miii*t^)'i 
1824,  Hancock,  IHflS,  and  Fli^ller,  1877,  and  others  who  liave  written  about  thf  geuu>, 
it  has  seetued  to  nie  Iwst  to  n^gard  the  (litVerence  as  sutlicienfly  great  and  conistant  ti» 
justify  tlie  recognition  t*f  lK>th  genera.  I  <lo  not,  however,  believe  that  it  is  any  mnre 
closely  related  to  Stt/efa  than  to  Pithfenrpfij  or  any  more  ch^sely  related  to  Styela  iku\ 
the  latter  ts  to  rolpvarpa,'^  Tliere  are  a  large  aumljer  of  s|>eeiujens  iu 
the  conection,  all  from  Ht.  Paul  Island.  i 

Dendrodoa  nubpedunoulata,  new  species. 

G  en  era  t  vk  a  racier  in  t  im^ — H  u  bs  p  h  e  r  i  cal ;  si  i  gh  tl  y  el  on  ga  ted  an  tera- 
posteriorly,  frerpiently  showing  a  tendency  t^i  lie  pedunculated;  souie- 
what  hiterally  cotnpicssed.  Usually  attaclied  by  tlie  posterior  end, 
and  by  only  a  small  area,  so  thiit  specimens  may  l>©  more  or  less  iM*n- 
dulous.  Of  the  two  do/.en  specimens  at  hand,  blare  attached  dose 
tt^getlier  on  a  small  bit  of  seaweed,  indicating  an  aggregated  habit  for 
the  species  ((ig,  7).  In  one  instance  two  individuals  were  fased 
together  by  their  tests  (tig,  7a).     Length  from  I  to  l.o  cm.;  surface  rather  cle^f  but 

'Kui^r,  1893,  hft«  cleiic^ribed  at»4  flgiirert  a  speoieH  which  tippeara  t«  be  tkiHdrodwt  ^Umisfi^tll^ 

rtoBL^y  related  fonu,  but  which  he  idiiTitilieH  ah  St^eta  agf^rt-ffata  J.  R^thke,  »iid  L*-*  rcfpra  to  TrAOvtall 
as  Uolditi^  tht>  HJime  view,  j  tiiid,  Imwever,  im  lookiiii^  up  the  ;iutht»r^8  n>rerenc4?H  to  Tmuatedt  thfti tte 
latter  doea  ni>t  mention  Ifendrodita^  hut  lie  doea  nay  of  Stjfeln  aggrt-gfita  tliat  tho  ''^nttjUiiryiti'  •iod 
wi«  gewtjlinljeh  htvidei'Meitii  eutwickelt"  (TniUHtedt,  1H1*3), 

KiiiT  dfipf^  not  helieve  thai  tlie  aiii^1«)  hruuehe^l  ovary  as  it  6xiit«  in  tUndntdoa  in  a  chtxat'Uff^ 
flunieient  hiUKirtaiire  nrjd  eouHtancy  to  juatify  the  fnundiiiu  af  a  new  gr^nufl  np«r»  it.  Si»n>«,  l»nw<*«r, 
we  now  have  three  speeies  in  whit  h  this  ehiirjicUir  in  well  defhioil  aud  coustatit^  they  oertAJul/ do  uii^ 
A  diHtinct  group^  tio  why  not  i-all  the  group  a  genua  f 
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3t  couspicooiialy  corrugated.    Color  very  light  brown,  tiiiifonii  throaghout.     (Figs. 
and  7.) 

TeaL — Coriaceous,  not  hard,  scarcely  half  a  millimeter  thick  in  thickest  portionn. 

Mantle. — Not  greatly  tlevelopoil ;  somewhat  thicker  than  the  test;  comiwsed  moBtly 
*  longitiitlinul  nniscle  fibers j  d<ie8  not  reailily  separate  from  the  test. 

Branrhkil    apparatus, — l^o    siphons;    orifices    obneurely  4    lolxnli   rather    eloae 
►gether^  both  ^itnatetl  at  anterior  end*     Branchial  tentacles  simple,  variable  both  in 
Eiinber,  si/e,  and  distribution.     Tii  one  si»ecimen  about  -0  i>res- 
it — a  group  of  4   long,   large  ouea   near   the   dorsal  tubercle; 

tther  group  of  about  10  large  ones  on  the  eiidostj^le  side,  and 
other  (j  smaller  ones  situated  3  on  each  side,  comparatively 
imote  from  one  auother.  This  arrangement  of  the  tentacles 
ppareutly  typical  for  the  species,  though  less  perfectly  carrii^d  ' 
at  in  some  specimens  thari  in  others.  In  some  specimens  not 
teve  14  tentacles  present.  The  peri  pharyngeal  baud  close  to 
le  circle  of  branchial  tcnta-cles.  Atrial  tentacles  present;  un- 
soally  large;  numerous. 

i>orsul  tubercle  conspicuous,  biscuit  shaped,  the  hypophysis 
louth  horseshoe  shaped,  with  out- turned  limbs. 

Branchial  sac  with  4  longitudinal  folds  on  the  right  side  and  3 
a  the  left;  1  or  2  int'ernal  longitudinal  vessels  betwet^n  ea4!h  two  folds.    The  number 
r  veasels  on   the  folds  is  as  follows:  Kight  side,  iirst  fold,  10  vessels;  sec^md,  4j 
lird,  85  fourth.  4;  left  side,  (irst  fold^  11;  second,  8;  third,  4.     {The  folds  are  nuni- 
sred  from  ilorsal  to  vcntraL)     These  numbers  are  nuite  constant. 

llistaace  lietwecn  transverse  vessels  varies  from  0.19  mm.  to  0*I>0  nun.  The  ves- 
»l0  are  variable  in  size,  but  intermediate  vessels — i.e.,  vessels  croasiiigthe  stigmata — 
^  are  rarely  present.     Dorsal   latidna  a  plain 

^^^  f    ^  narrow  mendirane,  situated  somewhat  t<J  the 

^^^H        O'^^^^—^-s^^^  ^^^  *^^  ^^^  median  dt*rfial  line, 

^^^^  ^     1  -_))  yfV V^^SOt -- -It  *^ En docarjis^  present,  i>roniineut,  and  ir- 

f  ^  '\^\^y--'j^^  \\  regular  in  form,  with  a  tendency  to  become 

lobed. 

IHffeHtive  tract, — Situated  on  left  side  of 
branchial  sac,  closely  coiled,  the  posterior 
half  of  the  intestine  running  parallel,  and  in 
contact  with,  the  trsophagus  and  anterior 
part  of  stomach.    CEsophagiis  not  as  long  as 

1\^,.^..<'-^"''^-~7  ''*  stomach*    It  issues  from  near  the  middle  of 

'^4      B  ^^^  dorsal  side  of  branchial  sac,  the  dorsal 

lamina  extending  behind  the  opening  and 
ing  to  its  left.  Stomach  considerably  longer  than  broad,  somewhat  broadest  at 
diegeal  end,  not  distinctly  constricted  oft' either  from  the  ovsophagus  or  from  the 
ntestine;  smooth  walled  on  its  external  surface,  but  iuuer  surface  thrown  into 
iimerous  deep  folds,  causing  it  to  resenjble  the  psalterium  of  the  randnant 
toniach.     (Fig.  8,) 

Sexual  orffdHH. — Situated  on  right  side  of  body  only;  ovary  consisting  of  a  basal 
ortlon,  extending  antero-posteriorly  along  the  ventral   side  of  the  animal,  and  4 
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braiifhes  froin  this  biisal  part  )>r<yefting  forwunl  and  dtirsalward.  TeRtis  8itnatwl 
around  and  aiuoiifj  tlie  liraiiebea  of  the  ovary  at  tlieir  dorsal  ends.  Ova  i1ih*"h:ir;;fd 
into  the  atrial  chaiiiber,  where  they  i^ollect  in  its  jwsterior  iK>rtian  tn  niiderj^'ij  ilml 
opmeut  (llg.  8,  or,)    (In  tliis  liguro  tho  viac4?ral  mass,  lying  loosely  on  tlir  {i^%\m 

lu^en  turned  halfway  around;  so  that  the  rec- 
q  turn,  r,  is  made  to  point  toward  the  posterior 

inste4Ml  of  toward  the  anttrior  end  of  the  test 
This  makes  the  ovary  seem  iai  the  left  instead 
of  on  the  riffht  of  the  body.)  Ova  and  sx^erm 
ripe  in  the  same  individual  at  tlie  same  timtv 
Ova  very  lari^^e,  0.57  mm.  in  diameter;  eoiitalns 
inneh  food  yolk. 

This  S|K^.t'ies  is  so  distinet  from  either  of  the 
other  two  speries  t>f  tlic  y;enns,  a  compariscMi 
lietweeiJ  whi*  h  was  made  in  conneetion  with  the        ^ 
description  of  /'*  tubircuhittt^  that  it  would  be 
snperlluous  to  tlwell  n]>on  the  fwint*     It  is  represeiitM ifl 
the  collection  by  a  lar^jer  nnmlier  of  specimens  thttii  m 
of  the  other  spbcies^  there  being  some  handretls  pnrH*iit. 
All  appear  to  come  from  St,  Paul. 
Styela  greeleyi,  new  wpecieR, 

Gfiieral  vh ar act er Mien, — Iiody  elongated|  somevbat 
flattened;  tapering  slightly  towartl  both  ends,  at  the  [«« 
terior  abruptly  contractefl  iTjti>  a  slender  iieilunele,  which  is  from  one  and  »  half  lo 
two  times  as  long  as  the  body.  Dimension  of  one  of  thelar^^est  8pe«umens;  Leugtli 
of  body,  1.8  cm.;  greatest  diameter,  1,1  cm,;  length  of  jied uncle,  4.3  era,  ^wlor, 
yellowish  brown,  tinged  with  red  on  the  anterior  half,  Hiphons,  bright  onuige  red. 
Hnrfaee  cf»vered  with  longitudinal  folds,  whif:h  are 
less  pronounced  on  the  peduncle.  Transverse  folds 
present  on  the  anterior  half,  bat  these  possibly  due 
to  contnirtioru     (Figs,  9  and  UK) 

Teat, — Tongh,  ctirificcous,  but  scarcely  1  mm. 
thick  even  through  the  fob  Is,  I*  nil  grayisli  wliit4^ 
on  the  inner  ami  cut  surfaces. 

Mantiv, — CSloscly  attached  tn  test;  nniscula- 
ture  weak. 

Jintnchhil  apptfrattc^.^Slphoui^  p v o j  ec  t i  n  g 
slightly,  both  placed  at  anterior  end  cltKse  together, 
the  atrial  pointing  straight  forward,  while  the 
branchial  is  bent  over  so  that  the  opening  is  di- 
rected ventral ly.  ISranchial  tentacles  simple,  of 
two  slices  arranged  in  two  coticcutric  circles,  the 
outer  circle  containing  alH>ut  ITi  large  and  the 

inner  about  *50  small  ones.  Circles  close  t4>  the  peripharyngeal  banth  il'ifev ''^; 
Atrial  tentacles  fditorm,  numerous.  Dorsal  tubcrrlc  inctnispictions,  the  mouUi  of 
t!ie  hypophysis  irregularly  hoi^seshoe  shaped,  close  ti>  the  tentaeles,  which  nearly  M^ 
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ig.  13.)  llraiidiial  sac  with  four  folds  on  eadi  sitle,  the  development  of  these 
arying  with  the  size  (age?)  of  tha  spetiimeii.  In  smaller  (you!i;;<*r!)  sperfmeim 
ds  on  the  left  side  more  strongly  develoiied  than  thoBe  on  the  right,  lu  sprei* 
M  to  6,7  cm.  (indiiding  i»eduiic]e)>  pair  of  folds  next  the  endtrHtyle  ha«l  ahoiit 
■K  atMl  those  next  dormxl  lamina  about  1*0,  In  ftpei'inieii  0.S5  to  1*8  nn.  foldn 
udostyle  had  ahont  i*  and  those  next  dorsal  lamina  about  12  barn.  Fohls  closely 
^  only  *\  to  r>  bars  lietween  them.  Transverse  vessels  of  three  aizeg,  a  wicle  one 
g.  11)  oeenri'ing  at  irregnhir  intervals,  and  two  narrower  ones  (Tr^.  and  Tr-j), 
usually  alternate  with  each  other.  lutermeHiate  t^ans^'e^se  vessels  (Trj)  jsome* 
present,  often  dividing  the  series  of  stigmata  into  two.  Meshes  nearly  8i|nare 
fitndinally  elongaU^d  with  4  to  0  (usually  U)  hmg  narrow  stigmata.     (Fig.  11») 

Dorsal  lamina  ribbed 
^L  ^^  on  one  side  by  th e  ve s - 

^»  *■  I*  <  sels  passi  \\g  round  the 

o'8ophagua 

7>  Ifi*  'fit  I  r  c  frari,  — 
Sitnatetl  on  the  left 
shle  of  branehiai  sac 
and  making  a  naiTow 
turn*  (Esoijliagns 
shortj  opening  from 
the  dorsal  side  <»f  the 
bran  filial  sar  near  its 
posterior  end.  Stom- 
ach long  and  narrow,  with  numenuis  in- 
ternal tblds  which  show  on  the  surface 
as  hingitudinal  markings.  Anal  open- 
ing liilobed,  each  half  cut  into  about  six 
lobes.     (Fig.  12.) 

^Sextud  organtt, — Gonads  on  each  side 

of   the    Ijody.      Ovaries    long,    sausage 

shaped,  ending  in  a  short  oviduct^  those 

^^  7  on  the  riglit  side  longer  than  those  on 

^r  the  lett.     One  at  those  on  the  left  side 

in  theleKJpof  the  intestine,  the  other  beginning  higher  up  and  extending  down 

the  Bton»acli.    Testis  snnill,  clustered  in  bunches  over  the  ovaries.     Endocarps 

numerous  ou  the  mantle. 

lie  genus  iSti/ehi  is  naturally  divided  into  two  sections— those  in  which  tfie 
s  are  peduneulated,  and  those  in  which  they  are  not.  The  species  here  described, 
rse,  belongs  to  the  first  section.  In  this  sectioii  K  (jreeleyt  finds  its  m3arc8t 
iu  H.  monivre^vnHh  of  the  coast  of  California,  and  H.  clava^  Herd  man,  of  the 
Paciltc.  But  it  is  quite  distinct  from  either  of  these.  So  far  as  can  be  judged 
be  specimens  at  hand,  it  is  a  nmeh  smaller  species  than  either  of  them.  In 
d  form  it  dilfers  from  S.  monteretfemis  in  its  considerably  more  abrupt  transition 
►ody  to  peduncle;  while  from  *S'.  tiava  it  differs  distinctly  by  its  lack  of  the  prom- 
irregular  tubercles  of  the  test  of  the  latter  species.    The  collection  contains  17 
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apdclatena    f  tlie  s^HiciQti,  all  from  St.  PhuI.    Of  these  all  but  tlirt-o  **r  four  ate  rmj 

small. 

Bolteiiia  elegans  Ilisnliusui. 

The  three  sijecimcmii  in  the  i^olbction,  all  from  St.  Paul  Inland,  which  I  [deotitj 

k\^  thin  »|ieciei«,  djiler  ^»  triviully  {mit 
lAclividua]^  are  sMj^htly  darker  id  c^lot 
and  a  little  rao^her  an  tJi^  sttrfticej  fi>pii3 
^[leciinens  of  the  niMJcles  Uikmi  by  tii© 
.4  tbu  t rum  ( 1  a ti tude  ii 7  -■  ii (» rtU ,  1<  * 1 1 ^tid« 
1590  wust^  in  3^  fathofUHj^  that  tlia 
recttieBB  of  the  idanti  A  cation  eaii  uot  tMi 
doabted, 

Polyeliuum  gjoboeunii  ti«w  vpr^j^ftp 

General  eharm'ter  uf  the  virhtnfj^' 
MimmvB^  JDcUned  toward  the  fiijlieric^ 
form,  attached  by  ^  h  in  all  ar^a  nn!y; 
jipparotitly  easily  dntiM*he<U  sihicr  nil  th* 
8[wcimens  at  liand  are  freiMl  from 
original  Kubstrata,     (Kig.  14«) 

Dimen^ion^  of    lar^^eiit  coloi 
LenfTthi  45  ttim.^  least  traiiMvertie  diameter,  l^  mm.    The  other  colonies  con^idi 
smaller. 

Color,  greetilfili  hiH>wiK 

Zmmh, — Larfi^e  and  niiuiei-nini,  thoagh  scarcely  visible  on 
the  surface  of  the  preserve  colon ie8.  Thta  irri?gulur  systems 
eon  tain  nnmerona  zooidm,  many  of  Tvhich  are  qidte  di^^tant 
from  the  broad  but  inconspicuous  atrial  orifice  common  to 
the  system,  Poeitiomi  approximately  perpendicular  to  the 
mrface  of  the  colony.     (Fig.  11  Z*) 

Body  distinctly  separated  into  three  regions,  vi/.,  thorax, 
abdomen,  and  ixistabdomen.     (Fig.  15,) 

Measurements  of  the  zcx)ids:  Tot^il  length,  10  mm<;  length 
of  thorax,  4  mm,  ^  length  of  postabdomi^n  and  abdomen,  0  mm. 
7'e*t.— Small  in  quantity  among  the  zooida,  so  close  iire 
these  to  one  another^  but  a  considerablo  mti»a  in  the  middle 
of  the  colony  in  which  no  zooida  occnr.     (Fig.  1-1*)    Surfa«:e 
layex  considerably  denser  and  darker  in  color  than  the  deeper 
portions,  a  few  scattered  sand  grains  embedded  on  the  sur- 
fjftoe.    The  inner  mass  containing  no  ssooids,  rather  i^rm  in 
character;   opaque   white,   contains   many   small   cells,  but 
no  bladder  cells;  penetrated  by  the  stolomic  vessels  of  the 
zooids,  though  these  are  not  numeroas.    A  few  scattered  stellate  crystids  preBeot 
Mantle. — Very  thin,  containing  a  few  muscle  fibers,  mostly  running  lengthwise 
of  the  body;  some  circular  fibers  at  the  anterior  end  of  the  thorax  encircling  tlie 
siphons. 

Branchial  apparatus. — Branchial  orifices  indistinctly  seen  on  the  surface  of  tbe 
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By.  (Fig.  14,  area  li,  fxuggerates  tho  tliHtiniluessi  of  the  Ipruiicbial  orifices^)  Tlie 
aon  clof^M'ul  api^^rtiiros  whoHy  oblitenitetl  to  «uporiicial  inspection,  lirancliial 
sipboti  foiiml,  after  isolation  of  /.ooitls,  to  be  six  lobed.  Atrial  niplion  with  a  broad 
lan;Oi«-^t  the  distal  od^e  of  whk'h  is  armed  with  three  small  processes  ((igj.  10), 
Branchial  teiitaeles  about  1*4  in  number,  rather  large,  though  a  few  small;  not  Ibruiiiig 
a  well  defined  single  circle.  Rather  close  to  the  branchial  oritice.  Branchial  8ac  w^ell 
developed.  About  15  series  of  stigmata  and  abtrnt  10  stig- 
uuita  in  ev^-h  half  series;  tlie^e  very  regular  in  form  and  size.  jU- 

^Rlie  tuterserial  vessels  broad  aod  eaeh  coutaiuiug  a  well  devel 

B|>p6d  mnHcle  banil,     (Fig,  15,  m,  c.  r,) 

W  Dorsal  lauguets  long  and  slender,  about  oue  for  eaeJi  series 
of  stigmata. 

H  iHtfeHiirt'  Irnct, — (Esophagus  (ftg.  15  m)  issuing   poaterio- 

^dorsally  from  the  branchial  sai,  longer  than  the  stomach; 
dertecte<l  to  the  right  side  by  the  rectum.  Stomach  spherical, 
smooth  walled  both  without  and  within.  Dnwlenal  portion  of 
the  intestine  with  two  well-marked  constrictions.  Rectal  por- 
tion large  aod  straight,  runs  far  forward,  nearly  in  the  median 
dorsal  line,  which  it  rem: lies  by  a  left  imrvature  of  the  dut>- 
denal  j>ortiou.     (Fig,  15.) 

I         Sej'utd  organs, — Gonads  contained  in  the  large  pear-sha[>ed 
pedunculated  postabdomen;  ovary  a  well-deHniMl  masis,  contiued 
^^^^^^y         to  the  enlarged  iK>8terior  portion  of  the  postabdomen.     (Fig. 
^£K*^.  ^^i  The  ova  pass  into  the  atrial  chamber,  where  they  take  a 

position  in  its  posterior  portion  ami  to  the  right  side.  The 
larvae  are  developed  in  this  incnbatory  charuber.  No  male 
gonads  have  been  found  in  any  of  the  specimens  <*xamined. 
No  buds  have  been  seen;  and  as  the  colonies  at  hand  are  all 
in  a  state  of  prolific  sexual  reproduction,  it  seems  proljable  that 
in  tills  s|>ecies  there  is  au  alternation  of  periotls  of  sexnal  and 

II  asi^xnal  reproduction. 

This  species  seems  to  he  more  closely  related  to  Pofyclimim  /uHtfmitm  Herd  man, 
188*1,  than  to  any  other  known  member  of  the  geiuis,  but  it  is  distinctly  ditfereut 
froni  this  iti  the  follt»wing  ]K>inls:  (1)  In  I\  funffOMum  the  'H*olony 
_^hasa  [dano-eonvex  discoid  form.''  '^ The  lower  surface  is  almost 
Bilat,  and  the  fioint  of  attachment  is  at  the  center.'^  (2)  The 
bramdtial  sac  has  10  or  12  rows  of  stigmata  in  I\  fumitmum  and 
15  in  /*,  ijlohmum^  and  the  stigmata  appear  to  be  longer  and  less 
tiumerous  in  the  rows  in  the  former  tlian  in  the  latter  species. 
The  collection  ciiti tains  but  a  single  colony  of  this  species. 

^B  Folycliuutn  paiinoflum,  new  Mpeiueu. 

B         Qeneral  i'htiraeter  of  mlonjf. — Form  variable,  from  quite  regn 

larly  pear-shaiwd  to  depressed  and  irregularly  elJiptieal.  Not  distinctly  i>eduncu- 
la  ted,  though  some  colouies  show  a  tendency  in  this  direction.  Largest  colony  in 
collection  nteasnres  *'{  cm. 
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to  2  cm.  to  IJ  cm.  Unyielding  to  the  touch,  dirty  greeniBh-brown  in  color.  Portions 
of  the  sarface  of  the  colonies  smooth,  almost  shiny,  but  for  the  most  part  a  surface 
crust  of  test  becomes  broken  up  and  the  broken  fragments  partially  or  wholly  peeled 
oft'.  Where  these  pieces  are  fully  removed  sand  adheres  to  the  underlying  exposed 
test.  By  reason  of  the  conditions  of  the  surface  test  thus  described  the  colonies 
usually  present  a  ragged  appearance,  hence  the  specific;  name  chosen.  (Fig.  17  A  jf.) 
Test. — Matrix  firm,  relatively  large  in  quantity,  there  being  a  large  central  core 
in  each  colony,  into  which  the  zooids  do  not  reach,  and  the  zooids  themselves  are 
rather  remote,  making  the  intervening  test  considerable  in  quantity.  Cells  nnmeroas, 
of  many  sizes,  some  of  them  large.  The  cells  contiiin  a  difiuse  greenish  eoloHtig 
matter,  to  which  is  due  the  tint  of  the  test  when  seen  in  section.    The  central  core  of 

test  penetrated  by  a  wide  areolar  mesh  work  of  ratber  fine 
fibers.    (Fig.  17  A.) 

Zooids. — Moderately  numerous,  not  visible  on  sarface 
view  of  the  colony.  Owing  to  their  variously  twisted  con- 
dition and  the  difl'ering  angles  which  they  form  witli  the 
surface  of  the  colony,  the  entire  length  of  a  single  zooid 
is  seldom  seen  uncut  on  radial  sections  of  the  whole  colony. 
Average  length  of  individuals,  about  6  mm.,  about  one-half 
of  which  is  i>ostabdomen.  Thorax  about  2  mm.;  abdomen 
about  1  mm.  Postabdomen  joined  to  the  ]K)stero-ventra1 
side  of  the  abdomen,  somewhat  to  the  left  side,  by  a  nar- 
row i>eduncle.    (Fig.  18.) 

Mantle. — Feebly  developed.  Longitudinal  muscle  fibers 
in  distinct  bands;  circular  fibers  almost  wholly  absent  ex- 
cept in  the  siphons,  and  here  they  are  not  strongly  developed. 
Branchial  apparatus. — Orifices  very  indistinctly  seen  on 
the  surface  of  the  colony.  On  removal  from  test,  branchial 
siphon  found  to  be  encircled  by  six  unequal  ratlier  \>ou)tei\ 
lobes.  Atrial  langiiet  not  easily  soen  iuta(*t,  of  moderate 
length,  broad  at  base,  tai)ering  rai>idly  to  a  blniit  ]K)iMt, 
which,  however,  sonictiuies  shows  traces  of  two  or  tliiw 
lobes. 

Brancliial  sac  removed  whole  from  test  with  much  ditli 
culty,  this  due  to  the  delicacy  of  it  and  tlie  mantle,  and  tlie 
fact  of  its  being  thrust  up  more  or  less  sidewise  into  llie 
specially  dense,  firm,  and  rather  thick  layer  of  surface  test.  This  displacement 
api^arently  caused  by  the  numerous  large  embryos  contained  in  the  atrial  chnmhcr. 

Orpins  of  the  peripharyngeal  region  distinguished  with  much  difticulty;  •i:an;:li<Mi 
moderately  large,  tentacles  about  25  in  number,  of  different  sizes,  the  lar«rcst  ow> 
but  few,  not  large.  All  situated  close  around  the  base  of  the  siphon.  Brancliial  :*a(' 
containing  about  12  series  (in  some  specimens  1.*^,  and  some  a]>parently  10  or  11  of 
stigmata.  Cilia  of  the  stigmata  unusually  long  and  stout.  In  some  specimens 
the  stigmata  quite  ])ointed  and  with  a  peculiar  process,  sometimes  of  considerable 
length  at  the  ends.  A  well-developed  muscle  band  in  each  interserial  space.  Uorsal 
lan^uets  long,  sometimes  reaching  more  than  halfway  across  the  sac,  about  equal  in 
number  to  the  series  of  stigmata.     (Fig.  IS,  SUj,) 
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7>igcj<firt^  trtU'L — ^iKso[*hjigiis  nitlier  wnle  at  its  iiirmtb,  issuiug  froiii  nearly  tlio  mkl' 
dleof  tlie  iKisrerior  eml  of  tlit-  l)raiu*hial  HJic,ilistiiH!ny  cufvlhI  ho  as  toeutiT  tlit*  Rtoiiuw^h 
on  its  right  tlorsal  Hide.  Stvniiaeb  globulari  smooth  walled,  lutes tiiial  loop  ratlter 
widCt  sHglitly  sliorti*r  tliaii  tlie  e^iiiibhjed  lougtli  of  tesopUagiis  and  stornaeli.  Two  well- 
niurked  rniisttietioiis  in  the  intostriie  :il  the  liase  of  the  loop,  these  including  between 
them  the  base  of  tlie  UHha[>rd  loop;  the  reetnm  passing  to  the  left  of  the  u"80i»hagU8 
to  reach  the  atrial  ehainher.     Anus  sometimes  with  a  wide,  tlai'ing  lip.     (Fig,  18.) 

Serunl  onjmiH, — Ovary  not  hirge,  situated  far  back  in  the  jiost  abdomen,  behind 
the  testis.  The  ojdire  post  aUdonn^n  so  tilled  witli  niesenehyinatous  (^ells  that  the 
Kexoal  organw  an*  inm'Ji  obtiuuretl;  no  distinet  li*lnilation  of  eitlier  ovary  or  testes 
observable.  The  embryos,  developing  in  the  atrial  ehamber,  greatly  distend  and  dis- 
tort tliJH  eavity. 

This  speei<^s  appears  to  be  more  closely  related  to  i*.  nitruntiKm^  Milne-Ed  wards, 
than  to  any  other  member  of  the  genus.  The  last  named  species  is,  however,  described 
by  lioth  Milne  Edwards,  IS-lL',  and  Lahille,  ISIXr,  as  having  a  gelatiiujus  test,  and  no 
niention  is  nnnle  by  either  ni  these  anthors  of  the  netwoik  of  libers  in  the  test.  This 
hitter  character,  T  take  it,  constitutes  a  distinet  difference  between  the  two.  The 
presence  tif  sm-h  a  network  seems  to  l»e  i»r  such 
rare  oci-iirrencc  in  f*ifli/elittum  thai  were  it  pres 
etjt  in  !\  ttttrantinm^  Lalulle,  whose  studies  were 
largely  loorphologieaK  wonld  have  noted  it. 
Pnrthermorc,  according  to  the  Jigure  of  a  /iKud 
of  f\  aHraniiumf  givi^n  by  Milne- Kdwards  (PI. 
Ill,  tig.  1,  h),  the  pf ►St abdomen  of  this  species  is 
relatively  much  longer  tlian  in  I\  jHtnuininm. 

Tliere  are  about  two  dozen  colonies  of  this 
Kpe*'ies  in  tije  cf)lleetif*n,  all  from  8t,  Paul  Island. 
Aplidiopsis  jordaui,  new  Hpociort, 

Urneral    vharuvter  of  the   vohntf^ — Massive,  txi, 

irregularly  i»olyhcdral  in  form,  tlie  three  dimen  8 

sions  not  greatly  ditlerent.     Attached  by  a  small 

area  only  (tig.  19).  tjurte  hard  and  unyieldiTig  to  the  touch;  surfac^e  rather  uneven. 
Light  gray  in  color,  with  the  yellowish  zooids  distint^tly  visible.  A  thin  surface 
layer  of  test  conshlerably  harder  and  less  transparent  than  the  interior  imrtions, 
wldcli  tattler  is  quite  transparejit.     A  few  sand  grains  imbedded  on  the  surface. 

Greatest  diameter  of  the  one  colony  in  the  collection,  2.:i  cm.;  least  diameter, 
1.5  lunj. 

Cells  in  test  very  niunennis,  ratlier  nrdlbrni  in  size.     No  vessels  present  in  the  test. 

ZooUh, — Rather  large  and  luimcrous,  readily  seen  on  the  surface  of  ihee^dony. 
No  systems  present,  each  zooid  opening  to  the  surface  by  its  own  atrial  oritice.  Many 
of  the  individuals  i^laccd  at  very  obliriue  but  differing  angles  to  the  surface  of  the 
colony,  so  tliat  they  are  crossed  by  and  wound  aronnd  one  another.  Post-abdomen 
not  pedunculated.  A  finger  like  ectodermal  process  projecting  from  posterior  end  of 
body.  Total  h^n^th  aljuut  8  n>ui.,  one  fourth  of  whh'h  is  branchial  sac,  another  fourth 
intestinal  lorip,  aad  the  <ither  ludf  [»ost  abdomen.  (The  post  abdomen  oatliaed  in  tig. 
iJHis  unusually  short.)    Post  abdomen  \  cry  large  at  its  posterior  end^  and  is  dense  and 
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apiniue  with  ttiB  contained  gem^mtivis  aiid  rticmitichyme  cells.  It  gnuiiiiiHy  tiatTfjws 
toward  ita  attUAlimeut  to  the  abdomea,  but  U  uot  jieduuculmted,  it  beiuj^  at  the  jiinctittu 
fully  ii«  thiek  tui  the  abdomen  itaelC 

Manik, — Very  thin,  though  its  eetodermti!  layer  presenU,  particularly  hi  jMiisterior 
part  of  tlio  iM>»t  ubdiHiien,  a  layer  of  well  dofine^l  epitheloid  eelU.  Mu^culatar^  mu 
HlBtlng  of  a  few  huiuII,  widely  separated  bundles  of  loiigitadixial  tibera  and  a  HtJH 
smaller  wuuiber  of  circular  libera,  tho  latter  mnflued  to  the  ant^nor  v^gmi  eif  the 
aiiiinaK  Owing  to  thi»i  ditipomtiou  of  the  circular  tVbeiH,  in  the  eontnu;ted  i»taU^  the 
atilerior  end  of  the  tliorax  becoine^  mueh  umalter  and  denser  thau  the  iKj^teriar  eiiil. 
flut  few  lueaencljyuie  i^ellH  in  the  inanlle. 

Hranvhinl  ap/i«raf  »o(.—Brancliial  orittiseti  readily  seen  on  the  8urfa4M5  of  the  colony 

by  the  aid  of  a  hand  lens,  Imt  the  iitrial  orifiees  BCiireely  visible;  former  circular  in 

outline^  no  lobes  fliHtiugiu^hHble  till  the  swMuds  aie  removed  fmni  the  test^  when  tliR 

braueliial  »iphon  ii4  found  to  be  ulmeurely  hix  lotHMl,  while  tlia  iitrial  .^^ipbon,  oHfen 

couaiderably  eh)npit«d,  hiis  ti«i  constant  lobulation.    In  Mttiii^ 

stool d»  a  large  lobc^  undonbtiHlly  representing  the  atrial  bugiiet 

of  »ouie  t%iM!eies,  Ik  »4C3pn  on  the  don&al  side  uf  the  atrial  ivrilirr 

I  ^      { ft  g .  -  U ).     €1  w  i  n  g  t^»  1 1 J  e  t  leris  i  sU?n  t  ly  cjo  i  t  rai '  t  et  1  coiid  i  t  ion  n  f  the 

anti-rior  ]iort]on  t>f  ihe  branchial  nac  the  number  and  ajTung^ 

ment  of  tho  branchial  tentaclea  have  not  been  determined;  it 

in,  however,  fonnd  that  they  are  nither  «mall  and  few  in  imiu 

lier.      Peripharyngeal    band   situated   dose   to   the   brjiuehkl 

^  Hiphon.    (langlion  oot  large,  t^pherical,  dt»tiuetly  aeen  thnia^li 

-  •**  the  mantle  in  un  con  tract  ed  /xjtilda*     1 1  y  [>ophy  seal  d  n  ct  d  iiidnc^ 

wicie  montht^di  well  ciliated.     ICndoiityie  of  niodeiiite  ^m^  never 

greatly  tortuous,  extends  forward  nearly  to  the  base  of  tlie 

branchial  sijdioit*     Branchial  sae  well  developed,  12  or  Kl  h^m 

of  HtJgniata^  each    half  series  containing  about  15  tstigtiiiita 

Well  devehiped  interserial  muscle  bundles.     Dorsal  lan|rnct*»t 

lea^t  as  numerous  as  the  series  of  Htigmat^i;  highly  dt'vel<ijM^, 

sickle  shaped,  with   the  concave   side  direete*!   forward,  tb 

epithcloid  cells  of  the  wall  of  this  side  considerabjy  higher 

than  those  of  the  convex  or  posterior  side. 

Digestive  tract. — (Esophagus  about  equaling  tlie  stomach  in  length,  stomacb 

somewhat  longer  than  broad  when  not  contracted,  extension  of  loop  behind  stomach 

about  equal  to  the  combined  length  of  the  cBSophagus  and  stomach;  rectal  portion  of 

intestine  passing  to  left  of  the  oBsophagus  to  reach  the  mid  dorsal  line  in  the  re^noD 

of  the  branchial  sac.    Stomach  wall  with  a  few  irregular  longitudinal  thickenings,  bat 

no  well-defined  folds. 

Sexual  organn, — Gonads  contained  in  the  large  post-abdomen,  the  testi^consisting 
of  a  large  number  of  closely  crowded  lobes,  occupying  its  posterior  two-thirds,  while 
the  ovary  is  confined  to  its  narrower  anterior  third.  The  ovary  is  situated  clow 
behind  the  intestinal  loop.  Vas  deferens,  well  filled  with  ripe  sperm,  passes  forward, 
sometimes  on  the  right  and  somStimes  on  the  left  of  the  loop  of  the  intestine.  No 
embryos  or  ripe  ova  iu  the  specimens  at  hand.    No  buds  seen. 

This  species,  which  1  take  pleiisure  in  dedicating  to  President  Jordan,  belongs  to 
a  group  of  Ascidians,  the  exact  systematic  position  of  which  has  troubled  me  for  some 
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years.  It  has  several  ruprasentiiitives  on  the  cu;mt  of  (jiiliforiiiu,  ho  I  Lhvo  h;i«l  aiiiplo 
opi»ortiiiiity  forstiitlyiiig  it;  iiotwithstiiuding  tlim,  I  Lave  not  been  able  to  fully  satisfy 
myself  u.^  to  whether  a  new  genus  Hhonld  be  established  for  it  or  not.  That  it  belongs 
to  the  faiuily  Polyclktidae  there  can  bj  no  donbt.  The,  iKJSseasion  by  the  zooida  of  a 
large,  weO-marked  post-jibdomoii  in  which  are  situated  the  reprotlnctive  organs  and 
heart  leaves  no  nmin  for  question  on  this  point.  When,  however,  the  etlbrt  is  made  to 
deterudoe  with  whieh  of  the  kuown  genera  of  this  family  the  group  18  most  closely 
alliiHl,  much  dilTiculty  is  experienced* 

The  entire  absence  of  Hyatems  or  ooetiobia  iu  the  colonies  leads  us,  in  the  iirnt 
place,  to  compare  ft  with  those  l\>lyclioidae  preseuting  a  like  deviation  from  the  prre- 
vailiug  couditiou  in  this  jtartieular. 

In  the  genus  Ti/lohrunckmn^  Herd  man,  no  common  elo^ical  a[»ertures  are  present, 
Laccording  to  the  author,  but  this  ig  about  the  only  re.seu^bhiuee  between  the  two 
i^ioups;  the  most  distinctive  diftercnee  being,  perhai^s,  the  possession  of  papillae  on 
the  internal  trans  verse  vessels  of  the  branchial  sac  in  Tyiobranehiou,  tSigiiffmi, 
bavigny,  is  anotlter  genus  in  which  the  common  cloaca  is  wanting;  but  the  shortness 
of  the  branch ial  sue  iiiid  great  length  and  slenderness  of  the  post  abdoujen  are  char 
actors  which  preclude  the  admission  of  our  species  to  this  grouiK  iSkplHnu  anHtratin^ 
Savigny*  the  only  species  known  of  this  genns,  has  but  fonr  series  of  stigmata,  while 
there  are  never  less  than  six  or  seven  jiresent  in  any  of  the  representatives  of  the 
group  now  under  consideration,  and  the  rule  is  that  twelve  or  thirteen  series  are 
present. 

As  regards  the  jwst  abilomen  in  Siffillina^  its  great  length,  relative  to  the  length 
of  the  rest  of  the  animal^  and  its  tenuity,  set  it  o0*  very  sharply  not  only  from  our 
forms,  but  also  from  all  other  known  spetries  of  the  family. 

The  genus  Atopotjmtir^  Herdman,  contains  one  species,  at  least,  viz,  A.miranfiaea^ 
in  which,  ai-cordtJig  to  this  author,  thei'e  are  no  systems  or  common  clom-al  ajiertnres, 
anil  there  are  certainly  some  rather  weighty  considerations  in  favor  of  regarding  this 
group  as  the  one  to  which  the  present  s[>ecie8  is  most  closely  related.  Several  points, 
however,  the  most  important  being  the  transverse  tolds  of  the  stomach  wall  in  Atopo- 
ffttMleVy  stand  rather  seriously  in  the  way  of  doing  this.  There  is  considerable  varia- 
bility in  the  character  of  the  stomach  wall  in  our  siiecnes,  iind  the  folds  are  never  well 
protiounced.  Such  as  are  present,  however,  incline  tiistinctly  toward  the  lengthwise 
instead  of  toward  the  *'rosswise  direi^tion  of  the  stomach. 

I  am  disposed  to  place  somewhat  less  reliance  than  some  writers  have  done  on 
this  character  as  an  index  to  relationships;  nevertheless  a  condition  so  unusual  aa 
a  transverse  folding  must,  as  our  knowledge  now^  stands,  be  regarded  as  of  real 
systematic  value. 

1  have  resolved,  after  much  deliberation,  to  phice  the  species,  for  the  present  at 
least,  in  the  genus  AplhUnpMis^  Lahille.  There  are  certainly  some  objections  t4)  this, 
the  most  considerable  being  found  again  in  the  structure  of  the  stomach  \vall.  Lahille 
instituted  this  genus  for  the  reception  of  those  Polyclinidae  in  the  restricted  sense  in 
which  he  rei^ognizes  this  family,  which  have  a  smooth  wallefl  stoumch,  no  torsion  of 
the  intestinal  loop,  and  a  nonpeduncnlated  post  abdomen.  The  smooth  wall  of  the 
stomach,  therefore,  is  one  of  tlie  important  charatiters  on  which  the  genus  rests,  and 
the  phicing  of  my  species  in  it  does  some  violence  to  it,  for  there  is  certainly  a  strotig 
tendency,  to  say  the  least,  for  the  stomach  w^all  here  to  become  tblded,  i.  e,,  there  are 
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iDcvre  iir  ]«g^  |imiloiiiH^  atid  regtiLir  tUick^MHHt  ara^iH  in  tlie  wall^  and  in  connection 
Willi  iiwm^  III  listi.'^t  Jti  mtmy  of  tlia  iireht^rved  M|keclrnena,  tliere  are  ludicalkniN  nf  - 
fofilitij^.  ^Fif^,!3ll«)  Hut  in  mMnm  BimcUumB^  Hg&Jii,  I  eaii  det^^^t  mmmely  a  tim^irf  f 
Gittif^r  tlili^kenlng  or  folding,  and  tliere  are  iw»  nuiny  iviid  rlotn*  reHf*mtil;irH'es  Iwlwtii'ti 
uur  ftiM'friea  nod  A.mtrrii^  fltittf<B}dtr^Kaaii,  189l#,  from  the  NDtwugiati  coL^.^t,  th^it  I  nm 
fully  i*tiuv in r«*I  i*f  tlm  v*?ry  close  allliiitie&of  llie  two*  I  Imv<?  'JonMOi[iient1y  deem€Ki 
fl  Uie  wiser  «M>iirH4*  to  pUiri^  it  hare  rniht^r  tliiiii  t<j  aild  tHiotlu^r  to  the  si  heady  Um*^  \kt 
of  nillier  illy-denniHl  g<euera  hit«>  wliicli  the  rolyidmidaa  are  dividLML  In  Huh  mmm- 
lion  I  imat  not  refrmn,  iiftcr  litiviii^  if|Hnit  tniich  time  hi  4*xainiunig  the  Btomai^lm  tif 
niriiicroMK  ft|>e€i€3n  mnd  geui^m,  and  in  criticukly  r«$iu1riijir  ih*'  i]ltvnMit'4!sH  of  other  wnterK, 
iwLHii  quotitig  that  iiiifteter  acoologi^t,  Mitn4>«Bdiv)krd^,  tsVJ^  on  tbb  point*  Afta- 
dfiftisrilittig  tho  stoiiiucli  of  his  Afm^ntueium  argun  (iranKlerre*!  hy  Gianj,  1871^,  largely 
on  neoonnt  of  the  fttriictnre  of  the  utaniach,  U\  tho  gcuui  MorchdUum)^  lie  says;  *'  JIais 
ffi  r  oil  di'j^4BUdait  a  de<H  C4iraet4«i'e8  de  eofe  ordn^  |>«nir  mi  fairt^  hi  buHt«  4kvs  divii^ioiis 
geiHWitteei,  on  iorait  cH>nduit  a  muUi|dicr  iiuitilcmant  ccm  cc*npt5S  ct  on  renclmil  h^ 
d^'Kimiinationji  d'  iiiie  ilitlinulti^  i^xlnMm?."  The  advances  of  knowicilgc  ^int*«  Llib 
n^ntark  wa»  ma4l(3  huH  innhmbt^HUy  kIiowii  that  tht-Mdianustur  of  the  i^ftoma^^h  wull  is 
of  diagno^tb  ini{HirtiiniM%  hnt  that  it  in  itHolf  ran  be  rehi^l  ii{k>ii  in  all  r^ksen,  even  m 
u  iliMtinetivi^  s|ieellit.'  mark,  lo  ?4ay  nothinj^of  it'H  ^4*n<iric  va1iR%  I  <ki  not  lu^lieve.  The 
ii|K*«!it!i«  is  nipreeeiitoil  in  the  (xtlloetlofi  by  a  wiiigh?  t*<ilony  from  8t-  Paul  InhiiuL 

AiuajTQUclum  ktncaidl  ucinr  opocioa. 

t/oloiiy  (!^]kelik6«  irregnlnr  in  uutlhu%  but,  always*  deiireHsed.  Wht?n  atta*  lied  to 
cyli ml  rival  iKuJie.'^  of  ^niall  duimi^U^r^  a^4  Himweed^,  which  Beems  to  l>e  the  ii^iial  Intbit^ 
i!!filotjy  entirely  liieircllng  the^e.  Firm  and  nnyieldiug  to  the  toacb.  In  color,  littU" 
sand  on  the  t^nrHice,  zoorda  nhowitig  thri>agh  the  tei^it  quit-e  diwtiimtl^ \  Common  atriiil 
orilic^  large  and  oj>en< 

l>iniuuHloii»  of  largest  cAdony,  51  mm.  \a\  31  mm,  to  21  innu;  of  Kmalle.'^^t  cnbuy, 
Wi  mm*  to  i!0  mm.  to  IT  mm, 

7V*^— Surface  layer,  which  is  qiilt^  thick,  containing  m  maoh  brownish  grmy 
coloring  matter  that  the  transpareacy  characteristic  of  the  interior  i>ortions  is  here 
wholly  obscured.  Cells  of  the  test  vary;  abandaut  libers  absent.  Sand  grains 
penetrating  the  entire  mass,  though  not  uumerous,  not  incrusting  the  surface.  Only 
a  small  interior  i>ortion  of  test  into  which  the  zooids  do  not  reach. 

Mantle. — Longitudinal  muscle  fibers  in  bands,  though  not  as  completely  separated 
from  one  another  as  in  many  species.  Circular  libers  almost  wholly  absent  excepting 
in  the  siphons,  but  not  numerous  even  here. 

Zooids. — Visible,  though  not  distinctly  so,  on  the  surface  of  the  colony.  Arranged 
in  definite, circular  systems,  each  containing  about  six  or  eight  individuals.  8tauding 
at  various  angles  to  the  surface  of  the  colony,  and  considerably  contorted,  so  that 
they  appear  only  in  fragments  on  cut  surfaces  of  the  colony,  whatever  be  the  direction 
of  the  section.  Subdivisions  of  the  body  not  distinct  Size,  medium;  total  length, 
about  8  mm.;  thorax,  about  2.5  mm.;  abdomen,  about  1.5  mm.,  and  post-abdomen 
about  4  mm.  Peduncular  portion  of  i)ost-abdomen  easily  noticeable,  though  not 
conspicuous  as  compared  with  many  other  species  (fig.  21).  An  ectodermal  appendage 
of  the  mantle  at  the  posterior  end  of  the  ]>ost-abdomen. 

Branchial  apparaiiut. — Branchial  orilice  scarcely  recognizable  on  the  surface  of 
the  colony.      Common   atrial  orifice,   large  and  open,   at  least  in  some  colonies. 


I 


i/. 


2/8 


dorsal  laiiji;uet,  but  tliis  ajjpareutly  never  of  coTLsiderable  length,  (jsiially  broatl  utui 
blaut,  soTiit?times,  probiibly  usually,  tbree  lobed,  soiiietinies  two  lobed,  i\ih\  at  It^ast  in 
inuy  iiistaiire  observed^  only  one  lobed.  ContracHiui  *»f  braiudtial  i^ar  about  eijual 
throuf^bout  JtH  lengtli,  in  no  portiou  ho  great  as  to  render  the  stmcture  indisliti^iiish 
able,  (langlion  moderate  in  size,  spliencal^  vinible  tlirou;^li  the  body  wall.  Tentaiiles 
fairly  well  devob*iied,  about  134  in  tuiuiber,  cd'une<|nal 
length,  Bomowhat  more  removed  from  base  of  sipLon 
than  in  the  other  species  of  the  genus  described  in 
tldn  paper.  About  IG  series  of  ratlier  small,  abort, 
elliptical  stigmata,  A  well  developed  uussr'Ie  band 
iti  each  inter  serial  space  of  the  sac.  Dorsal  languets 
not  eonspicuons. 

DbjrHiirt'  tmet. — UnusmiUy  small  aiul  contracted. 
tJEsopliagns  very  sliort  in  proportion  to  its  diameter, 
at  least  as  iux*aeut^d  in  all  the  specimens  examined. 
!Stonui*'li  «iaall  and  i;ontruct^d,  often  apparently  but 
little  greater  in  dianieter  than  the  rectal  portion  of 
the  Intestine.  Wall  never  with  distinct  longitudinal 
folds,  but  never  smooth.  In  some  xooids  it  presentB 
merely  thickened  patches  of  irregular  shai>e  and  uih 

equal  size,  while  in  others  tliere  are  distinct  indications  of  areolation. ,  In  sfnne  indi- 
viduals the  areolae  are  elongated  lengthwise  of  the  organ,  while  ia  others  their  great- 
est extent  is  cniHSwisc  of  it,  but  this  last  condition  nniy  be  the  result  of  eontrac^tion. 
(Figs,  1*1  A  and  I'l  K,) 

^        Remaining  portions  of  tlie  tract  without  eharacteristic  features.     The  i'oristric- 
tions  of  Ihe  intestirn^  in   the  base  of  the  loo]>  irregular,  but  apparently  nrver  very 
pnuiounred. 
Siwnttl  organs. — Ovary  immediately  behind  tlie  intestinal  loop  in  the  peduncular 
■  portion  of  the  post-abdomen.     <>va  large,  contain- 

H  2¥  ing  mu<'h   yolkj    lujt  nuinetous.     Testis  situated 

H  behind  the  ovary  arul  extending  to  the  extieme 

"  v?^K*"*5f:»-?»*».  -  postcriru*  end  of  the  i>ost-abdomen ;  composed  of 

^  juanj^  small  lobes;  vas  deferens  not  conspienons* 

lMnbryf>s  developed  in  the  com]>lcted  tadpole 
stage,  in  the  atrial  chamber^  this  liecoming  murh 
distendeil  by  them.     (Fig.  21). 

There  are  f*Hir  colonies  of  ibis  species  in  t4ie 
collection,  all  from  St.  Paul  Island, 

Amaroucium  ptibilovenseT  now  species. 

//  ('  H  era  I  ch  n  rackr  of  t  he  co  lo  i  iif, — M ;  i  ss  i  v  e,  I'e  g  u  - 
outline,  smooth  surfswe,  subglobular,  very  little  or  no  in<licatlnn  of  ])ednncU' 
lation,  though  usually  attached  by  small  area  only,     tireatest  diameter  t»f  largest 
<^>huiy  5,ri  i?m.,  least  diameter  'A  cm.     (Fig.  24.) 

Unyielding  to  the  touch;  dark  gray  with  a  slight  olive  tinge;  eonsiderubh?  sand 
mlbering  to  and  einbcdtled  in  thi^  surfa(H\  Zi>oids  (|uite  distinctly  visildo  on  the 
surface.     Testicular  ujuss  not  large*  in  quantity,  the  zooids  being  rather  crowdeil, 
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particularly  in  (lie  lari^er  cfilouiea,     A  siirfare  layer  <'oii8i(lei  alily  dfiiser  aod  rlarlUT^ 
colored  fcliau  tin?  deeper  portions.     Sand  grains  scattered  over  tlie  .surfa<*<^  and  i\\m 
penetrating  the  whole  test  mass.    Cella  luunerouH  in  the  test,  but  no  veftseli^, 

Zoidd^, — Closely  i.rowded,  purtiealarly  iti  the  hir*;er  colonies,  tuiile  tlrsiiiictly 
visible  on  the  surface  of  the  eolony,  each  standing  generally  at  nearly  a  right  angle  to 
the  ftiiifm*e.  Systems  usually  distinct,  number  of  zooids  in  each  n^ually  Rmall— (I,S, 
or  10,  sometimes  more.  The  three  divisions  of  the  body  distinct,  but  not  eonstnctetl 
ofl"  froui  one  another,     r^ength  of  thorax  3  mm.,  length  of  abdomen  3  mm.,  of  po^i 

abdomen  5  to  10  mm.,  depending  on  the  extent  of  devekji- 
ir  ment  of  the  testis. 

Post-abdomen  wln*n  folly  developed  somewhat,  tliougli 
not  greatly^  larger  at  its  tmsterior  than  at  it«  anterior  end. 
(Fig.  25.) 

Mant!(\ — Feebly  developetL  Circular  muscle  fibers almfiftt 
wholly  absent,  tliey  being  restrieted  to  a  few  scattiMiug  one* 
around  the  branchial  sii*hon.    Longitudinal  til>er8  grou[ieiiiu 
.     distinct  bundles,  though  these  not  numerous. 

Firam'hial  apparahfH, — Branehial  oritices  eiisily  nro;:!!!/ 
able  on  tlu^  surface  of  the  colony  by  the  aid  of  haiiil  Wu\ 
thongli  no  lobes  visilde.  Common  atrial  orifices  mtHJeralely 
large.  When  removed  from  the  test,  branchial  siiihou  foiinil 
to  ]>oasess  six  quite  distiiii-t  and  regular  lobes.  Alriid  sifiliosi 
witlt  abroad  dorsal  languet,  usually  two-Iobed,  but  sometime!* 
three- lobed*  This  langnet  very  variable  in  length,  in  s^nn- 
zooids  the  siphon  departing  but  slightly  from  the  nonimUii^ 
lobed  eonditi<ui. 

Anterior  half  of  the  branehial  sac  usually  consideraWy 
more  contracted  than  the  posterior  half  The  globukr  g»u 
glion  seen  without  diHiculty  when  the  anterior  end  ie^eian) 
ined  after  having  been  cut  off.  Tentacles  appai^iitly  alwul 
twenty  in  nundx*r,  of  different  lejigths,  about  half  of  t Hem 
being  long  and  stout.  The  circle  situateil  close  to  the  siphotu 
Branchial  siui  well  developetl.  Fifteen  series  of  stigraaU 
certainly  present  in  some  individuals,  but  apparently  twelve 
or  thirteen  in  others^ — possibly  immature  ones,  Interserial 
muscle  bands  present;  posterior  end  of  the  eudostyle  ioviui 
ably  produced  into  a  U  shaped  loop  in  the  preserved  specimeni^ 
I}igiMire  traet, — < Esophagus  issuing  from  the  pcwtero* 
dorsal  angle  of  tlie  branchial  sac;  form  and  proportions  of 
the  tract  as  a  whole  conforming  closely  to  the  usual  tyiw»for 
tbe  geuuB.  Stomach  somewhat  barrel  ahaiied,  folded  longitudinally,  but  the  foE'tat* 
tri^tilar  and  are  neither  conspicuous  nor  numerous,  the  number  being  about  wvcn. 
In  addition  to  the  folds,  or  rather  furrows,  wliieh  never  involve  the  entri'e  Hiirfaoe, 
Uiere  is  a  teudency  for  tire  surface  between  the  furrows  to  beeiiine  areulat<^d  in  Biaoi 
•pecfmeus.    (Fig,  25.) 

Sexual  oTfiam, — Ovary  immediately  behind  and  in  contact  with  the  nitcstiimllo' 
amail  in  volume  as  compared  with  the  testis,  which  latter  is  very  large,  it  aj^jieahEjr 
to  ijonstitute  almost  the  whole  of  the  long  postabdomen. 
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Vas  deferens  filled  with  sijerrii  iu  the  8])e<'imens  at  bitud,  €onsei|HeTitly  lar^e  and 
<'oiiHpicuoiiH;  passes  tn  the  left  of  the  intestinal  h)op.     N(*einbry(»a  seen. 

The  Himplicity  of  the  ftysteins  of  zooid«,  the  two-lobed  atrial  hm^uet,  and  tlie  few 
remote  fiirmwH  in  the  wall  of  the  fttoinaeli  are  the  most  (listinctive  (characters  of  this 
species.  In  the  hrHt-nieiitioned  jiarticiilar  it  agrees  mijre  nearly  with  A>  nonimmd, 
Milne-Edwards,  than  with  any  other  species  of  the  ^enus. 

80  far  as  I  have  been  able  t^  ascertain,  this  is  the  only  instance  in  the  gonns  in 
which  the  atrial  langiiet  is  two  lobed,  it  being  in  all  other  species  either  one  or  tiiree 
lobed. 

A  eolleetnin  I'ontains  a  half  dozen  colonies,  all  from  St.  Paul  Island. 

Amaronoium  snodgTaBsi,  iinw  Hpei'i«*». 

Oeneral  chura^eter  0/  thv  volontf. — Form  ijoite  variabb%  but  always  depressed  mnl 

eakelike.  Area  of  attaebment  consiib^rably  smaller  tlian  the  snperitM'  treesurtar**. 
Greatest  transverse  tlianieter  of  largest  i^olony  7  cm,,  greatest  width  5  cm.,  greatest 
tliiekness  2.8  cm*  Rather  soft  and  yielding  to  the  toucb.  Li^hl  gray  iu  color,  except- 
ing where  covered  with  saini,  which  is  e|uite  abundant  on  some  of  the  coloures.  The 
zooids,  iuilistinctly  seen  ou  the 
top  surfiu'e  of  the  colonies,  but  dis- 
tinctly visible  oti  the  edges^  where 
the  outermost  ones  show  tbrougb' 
out  tlieir  entire  length,  as  they 
reach  entirely  tbrougli  the  thick- 
ness of  the  colony,     (Fig.  22.) 

TrsL^^ot  iu  great  <|uantity^ 
there  being  lu*  cenlral  c(u-e  into 
which  the  zooids  (hi  n*>t  enter*  A 
few  sand  grains  scattered  thitaigh 
entire  nuiss.  Cells  very  numerous, 
but  uo  vesseis  or  libers  i>reseut. 

Zooi(h,—hiivgVy  each  reiicbing 
entirely  through  the  thickuess  of* 

the  coloDy;  quite  straight,  and  jilac^^d  nearly  at  a  right  angle  to  the  surface  of  the 
colony.  As  seen  on  a  cut  surface  of  a  vertical  section  of  the  i-ohniy,  the  tlioracic- 
abdominal  portion  distinrtly  set  oil*  from  tin?,  post  alMhnjiiual  [Kjrtion  by  Ihc  greater 
thickness  <*f  the  former  and  the  lighter  but  njore  opaipie  c(>lor  of  the  latter.  I'ost- 
abdomen  joined  t-o  the  abdouien  by  a  very  loiig»  slender  peduni-le.  Total  leugth  of 
zooid  fnuu  2  em.  to  2.5  cm.;  of  this  about  4  or  5  mm.  are  thorax,  about  an  etpnd  jiart 
abdomen,  and  the  remainder — 12  or  15  mm. — post  abdomen.  Systems  not  readily  seen 
either  ou  surface  of  colony  or  on  horizontal  sections  of  same;  dissection  discovers 
them  to  be  present,  however,  with  abont  8  or  10  zooid s  in  each. 

Mantle. — Must-ulature  not  highly  devehiped.  Longitudinal  libers,  aa  usual,  iu 
hands;  circular  libers  present,  but  coniined  to  anterior  half  of  tlntrax. 

liranchud  tfji^aratwjf,— ISranchialorilicestbnnd  with  ditliculty  on  surfiice  of  colony; 
common  atrial  (*penings  quite  large,  though  colla[>sed  and  m^t  obvious  until  searched 
atler.  Branchi;il  siphon  with  six  wirle,  well delined,  though  not  prominent,  lobes. 
Atrial  languet  three  lobed,  at  least  usually,  broad  lunl  rtever  very  long.  Anterior  t^nd 
of  thorax  usually  considerably  tMuUracted,  so  that  the  various  contained  organs  are 
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seen   with  (liffit'iilty.    (langlioii   not  sphialcal,  not  lurjro-     TentiirUvs  xwa  wwx^im 
iipparently  about  twelve,  pn*stiutiiig  a  petniliar  diatortod,  .shriveled  apiM^inii^t^, mu 
ated  very  clofle  aroiuid  tlio  ba.**©  of  tin*  siphon.    (Fij,'t!!3; 
^i^  Rratiehial  sa<^  poTisiRtirijU^  of  about  twelve  S4»ries  of  long,  narroi 

regular  stigmata.     A  well  (Tevelopoil  mus<*l*' fiand  in  each  i 
^cti  terserial  Hpace,    (Fig.  -**  i*»,)    Dorsal  huiguets  long  ami  liienda 

one  for  each  iSerien  of  stigma tn,     Kndoatyle  nearly  MraigH 
moderate  in  size. 

DifjeHtire  frttrf, — iKsopliagus  issuing  from   tiu*  bniu'lij 
sac  at  it.H  poatero dorsal  augle*     Nothing  4*hariv*terit*tU'  In  I 
general  form  and  proimrtioiis  of  the  tract  as  a  whole.    Stoniarh 
distinetly  longer  than  l»n*ad.     Folds  of  ita  wall  distinct,  alwiil 
six  t^xteriding  the  entire  length  of  the  organ,  and  in  additj 
two  or  three  shorter  ami  narrc^wer  ones  on  one  side;  ini 
cases  these,  strongly  suggesting  the  areolated  e<uulitton  (flg*: 
Kectnni  terminating  in  a  broad,  trumpet  shape<l  anuH. 

Sexvaf  ortjam.^Ovmj  small,  situated  in  the  [wwt  alMloni^ii, 
a  short  distance  behind  but  not  in  eonlaet  with  tlie  intestinal  Ioojk     Testis  oc<'i  > 
nearly  the  whole  of  the  remainder  of  the  long  post  abdomen.     The  numerous  >  i 
small  regular  lobes  are  distinctly  visible,  those  of  the  anterior 
Tiarn^wer  portion  of  the  [M>Bt-alHlomen  fonning  a  single  row  only 
ill  many  s|jeeinieim.     \'aH  deferens  consjueuous,  jiassing  to  left 
of  intestinal  loop.     No  embryos  seen. 

This  species  has  imieh  in  eoninion  with  A,  prihUai'tfH^e  when 
the  two  are  coinparecl  with  referenct^  to  the  zooids  only;  though 
fnun  this  staiuljR>int  they  are  rendc^red  s]je<n(ieally  ([oite  4bstinct 
by  ditferenees  in  size,  in  the  atrial  luuguets,  and  in  the  folds  of 
the  stonnudi  wall.  The  greatest  dilferenee  between  them,  how- 
ever, as  will  be  noticed,  is  in  the  general  character  of  theeoUuiy, 
These*  spe(iies  wmild  aj>pear  to  Iw  somewhat  closely  related  to  vl.  i^/5, 

mntuhik^  Sars,  tliough,  as  I  know  this  form  oidy  l>y  the  figui'es 
aiiil   |iartial  descnption  given  by  Hn itfeldt^-Kaiis,  ISIHJ,  I  am  unable  to  make  iTB 
plf^U^  compariaon  between  them.    A^mnkibUe  ra,  however,  represented  as  having'  si  mo 
more  distinctly  'i-lol*ed  atrial  langnet  than  tnther  of  my  wjufjci 
and  also  with  oidy  4  furrows  or  folds  in  the  stomuch.     It  i^thil 
^i  Jflo  \     fore  well  set  ott"  tVtim  the  present  species.     There  are  alMnU  Hi 

oniee  of  tliis  si>eeies  in  the  collection,  all  from  St.  (reorge  li*lani 

Amaroiioium  dubium,  new  niierips. 

1  design ati^  liy  this  name  a  B|iecdes  of  Amaroucinm  eolle4*t 
by  Mr.  Leoidiard  Stejneger  at  Copper  Island  during  hia  visit  ibfl 
in  the  summer  of  1897,    There  are  only  three  Iragments  of  culooil 
at  hand,  imtl  as  these  are  considerably  enKled.  apparently  fr* 
having  lieen  t^orn  from  their  anchorage  and  washed  al>atit  hy  I 
waves,  ami  as  the  /.o^nds  are  all  in  a  state  of  extreme  contraetlcil 
I  have  hesitate<I  very  much  about  describing  it  as  a  new  fl|K 
AK|  however,  sntlieient  intbrmation  eoncerning  its  Rtrm*ture  is  obt^iinable  to  slm«l 
to  be  dilferent  from  any  hitliert^i  descrilM^l  sp<^-ies  of  the  genus,  I  have  tMUirlmle* 
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that  11  (lescriptioa  of  it  would  be  juHtifiable^  «viio  though  this  must  be  luore  or  less 
incomplete. 

General  ehartwttr  of  the  co^oii^y.— Apparently  tiat  and  iueru>^ting.  Specimens  at 
haiud  elosely  adherent  to  and  somewhat  interwoven  with  laminaria  roots.  Qnito  dense 
to  thi*  toiirh;  a  corjHiderablt*  ^juantity  of  Kaud  irnbedtbMl  in  portions  of  the  te^t;  this 
rather  more  abundant  in  the  deeper  parts  than  on  tfje  surfaee.  (ireatest  dinu'usiou 
of  larijest  piece  3  i.^nu,  average  thiekiiess  aboufc  t  em.  ( 'olor  grayish  white;  iii  portions 
where  sand  is  absent  scuiiewhat  t>|>aUme^nt,  so  that  the  /jioids  can  be  seen  through  tht^ 
test  with  some  distinetuess. 

Zomth;  ije^ural  vhanwterH, — I'robably  arranged  in  systems,  eaeh  containing  but 
comparatively  few  individuals;  Init  the  specimens  at  hand  do  uot  permit  td'  certainty 
on  this  point.  Moderattdy  numerous,  rather  irreguliirly  distrilmtrd,  tlieie  being  enu- 
siderable  areas  of  testwldeh  eoiitaiu  none  at  all.  I*la('ed  at  vaiioas  atjgles  to  thesnr- 
face  of  the  colony,  Removed  from  tlie  test  with  muelt  diilieulty.  All  iu  eoiulition  of 
extremt*  contraction.  Owing  lo  this  fac^t  and  the  well  niglt  iinpossiliility  of  removing 
them  com|^k^te  irom  the  test,  tht*  ieiigtli  of  tlie  individuals  can  ni>t  be  detei'udned  with 
any  aeruracy,  but  this  ntd  more  tluoi  a  few  millimeters — i  or  5.  Thickness  ttonsider 
able  as  iiompartKl  with  hujgth,  even  alter  contraction  is  taken  into  consideration. 
Regions  of  the  body  very  indistinct.  l*ost-alHlom<'n  apparently  about  as  long  as 
eijmbined  thorax  aiui  abdomen;  broad  at  its  origin,  ami  tapering  rapidly  back  to  its 
termination. 

Hranrhifil  appartiluH, — Little  inforumtiun  obtainable  concerning  the  orifices. 
Branchial  sii>hon  slnui^  its  ^5  lnl>es  well  nnirkcd,  probably  in  living  specimerjs  cjuite 
long*  Atrial  siphon  incouspicutms,  witli  a  wide,  short  languet,  apparently  having  hut 
one  lobe.  Thorax  very  dens<%owing  in  fotisiderable  degree  t^  tht*  large  qnatitity  of 
mesenrhymatouH  tissue  and  the  thi*^kness  of  Ihe  ejvithelial  layer  of  tin*  umntle;  for  iu 
spite  of  the  exfreiiu^  state  of  contrm^tion  the  musenlature  is  md  di'veluijcil  to  an 
unusual  extent. 

As  nearly  as  ran  be  determined  ihe  brancliial  sac  contains  about  10  series  of 
stigmata. 

Diffeittire  /racf. ^Intestinal  loop  very  short,  iiubatinguishable  in  its  several  jiarts 
excepting  the  stomach  and  rectum,,  the  latter  being  very  wide  and  filled  with  dark 
brown  faecal  matter  not  tbrnied  int<J  j>ellets.  Stomach  somewhat  broadiT  tfian  long* 
Walls  hmgitudinally  ritlged  on  tlic  inner  sprface,  though  the  ridges  are  not  always 
regular  and  parallel,     Api>areiitly  about  10  or  12  iu  number. 

Reprudnrtlvr  urtjitnn. — Ovary  forming  a  c<itn[>act  umss  situated  some  distance 
bebind  the  intestirnil  loop.  Not  large,  so  thoroughly  embedded  in  the  nieseochy- 
matous  tissue(!) — t«K)d  yolk — contained  in  the  imst-abdomen  that  it  is  found  with 
dillieulty.  Testis  uot  distiiu'tly  lobeil,  but  large  and  massive,  occupying  ni(»st  of  tlie 
pcrst-abtlonien. 

I  Embryos  present  in  tlie  atrial  chiimber  of  a  Il^w  Kooids. 
It  is  iMissible  that  careful  study  ol'  more  nuiteriid  of  this  species  wilK  prove  there 
are  in  reality  two  si>ccies  rc]jresented  h(*re,  distinguished  by  ditlVrenre  in  sizeof  zooids, 
form  of  post-abdomens,  ridges  in  the  wall  of  stomachs,  and  ]>erhaps  in  some  other  par- 
ticulars, lUit  with  the  small  nund)er  of  specimens  now  available  foi-  examinatiou  it 
Is  impossible  t<j  diiferentiate  two  such  species  with  any  satisfaction. 
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Synoieuoi  irregular e,  tii>w  species. 

,  General  €haraHer  of  the  coiiynf, — In  all  cases  distinctly  lobed,  but  the  Iob€S  yery 
variable  lu  si^e  and  shape.  Id  some  ItiBtiiQces  they  are  t^parate  almuist  to  the  hist 
of  the*  colony,  while  iu  otliers  the  iipi>er  half  or  even  le^s  of  the  entire  length  «>f  tke 
lobe  is  free  ttom  th4%  connnoti  basal  maes*  8<»ine  of  the  lobes  dectdeclly  enlargad  it 
the  Huuimit,  others  not  ho.  Ad  occasioual  lobe  ataudis  c»tilM 
nearly  a  right  angle  to  those  with  which  it  is  in  closest  reUtioo, 
Harely  aoy  free  Rpaor^a  between  the  tre^  portions  of  the  l<>b^ 
Ko  loagitndinal  fiirrowg  on  the  lobe^  marking  the  intervals  W 
tweeii  the  sttmids,  though  the  y.ooidt$  i]uit«  elearly  visible  tU^fQj|Etl 
the  t45s4l  on  the  sides  of  the  lobes*  Surfiice  of  the  teat  at  the 
ba»e;>$  of  the  lobes  and  of  the  basal  undivided  nn^^  ofteti  ik»f» 
well  marked  tranflversft  oormgationB  (hg.  26)*  Color  of  the  M^ 
milk  white;  of  the  basal  portion h  grayish.  This  a]ii>earfl  t<jk 
the  predominating  eolorehai'aeteri^.atton^  but  some  eoloniea;,iaj 
throughout.  Very  little  sand  or  other  foreiga  aubstaiit^  on  tht 
Rui'faee.  Tesfi  rolati  vely  large  iu  qoantitj,  seinicartilageuousT  no  distinct  surfaet*  layer* 
Cells  very  nn merous.  Huaal  iiortiouH  traversed  by  a  few  ve^ssels.  Height  of  lar^iast 
eoloijy,*!  em.;  lengtli  of  longest  lobe  In  this  eolonyj  17  mm,; 
thick nr.<s  of  base  of  this  lobe,  8  mm.;  thickness  of  summit 
of  same  lobe,  b'i  mm*  These  values  would  not  appear  to  be 
greatly  above  the  average. 

Ztmiils^^Fvom  two  or  three  to  eight  or  ten  in  e-ach  lobe. 
Not  visible  on  the  summit  of  the  lobes  in  auy  of  the  apeci- 
mens  at  hand,  bnl.  qtiite  distinctly  so  ou  the  sides  of  the  Mies 
In  some  eolonies.  Of  large  size,  always  at  least  as  long  as 
the  lobes  of  the  eolony,  usually  extending  to  very  near  the 
base  of  the  colony.  Average  length  about  17  mm.  Of  this, 
considerably  mort^  thau  half  is  post-abdomeu.  Thorax  rela- 
tively very  short  in  all  specimens  at  tiand^  but  this  largely 
due  to  greiit  cou traction*  Post^abdoineu  not  pednnculated 
(fig,  28),  Ckindition  as  to  systems  in  doubt>  Apjiarently  a 
common  eloaca  not  usually  presenti  but  material  at  hand 
does  not  |M?.rnHt  ^nal  determination  of  the  point. 

In  some  colouies  zoi>ids  iu  a  iieeuliar  state  of  disorganisa- 
tion.   (This  subject  more  fully  treated  iu  another  connection.) 
Miiseulature  C4vnsisting  almost  exclusively  of  longitudi- 
nal fibers;  these  notdis])osed  iu  bundles  to  the  usual  eiteut 
in  compound  ascidians. 

Branchial  appanitm. — Neither  of  the  orifices  found  with 
certainty  on  the  surface  of  the  colony  in  any  of  the  siiecl- 
mens  at  hand.  In  the  few  eolouies  iu  which  the  thorax  is 
present  at  all,  so  much  contracted  and  so  thick  walled  that 

its  structure  could  be  but  imperfectly  determined.  Branchial  siphon  six-lobed;  these 
thick  and  rather  obscure.  Atrial  orifice  obscurely  unequally  lobed.  A  short  and 
thick  atrial  languet  present;  its  lobulation  not  determined.  Tentacles  nothu^or 
numerous,  of  unequal  sizes. 
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At  least  17  series  of  stigmata,  tbe  individual  stigmata  exceedingly  small  and 
obscure,  though  tlie  series  fairly  well  marked  by  the  heavy  tiMiscle  band  in  eaeh  inter- 

IStiginutie  sptu*e.     This  muscle  baud  as  broad  as,  or  broa^ler  tliun,  the  stigmatie  area 
(fig.  28,  m.  c.  f  )• 
Endostyle  broad,  not  greatly  tortuous,    No  iiitbrmatioii  coiiceniLtig  the  dorsal 
languets. 
JHfjcHtire  appm'atuH, — Loop  ratber  wide,  not  twisted,  partieularly  characterized 
by  the  great  tliH'kiiesH  of  tlie  rectal  limb. 

^Esophagus  exee]»tioiially  broad,  particularly  at  its  mouth;  much  narrower  at  its 
eutraui^e  into  the  st(^mach*  Stouiatih  apparently  nearly  spherical  in  its  uortual  ibrni, 
but  usually  broader  than  long  in  preserved  specimerjs.  Its  entire  wall  covered  with 
small,  rather  uniform,  thiekened  patches  ur  areolations  (tig.  1*8).  Length  of  the  loop 
behind  the  stomach  eonsiderabty  greater  than  combined  length  of  <eHophagus  and 
stomach.  Keetal  portion  of  intestine  greatly  enlarged  in  most  specimens.  It  reaches 
the  dorsal  side  of  the  branchial  sac  by  turning  at  a  short  angle  immediately  behind 
the  sac. 

^Il(^riHhu'iive  orgam. — Situated  in  the  long,  broad  post  abdomen.    Ovary  in  the 
brm  of  a  long,  narmw  band  placed  at  one  side  of  the  post-abdinnen  (fig.  28,  ot\)^  the 
ova  distinctly  amoeitoid,  and  without  recognizable  follicular  epithelium  or  **te8t''  cells, 
J^o  oviduct  observed.     Testis  distinguished  with  diHlculty  (excepting 
when  coo  taming  ripe  sperm)  from  the  great  nuiss  of  nie8eiit!hymaton8 
material  by  which  the  post-abdomen  is  tilled.     Vas  deferens  not  seen. 
Embryos  develop  in  packages  in  cavities  of  the  test  (tig.  27).    ^o  bud- 
ding seen. 

I.  (See  end  of  paper  for  account  of  sexual  reproduction  of  this  species.) 
I  This  species  is  certainly  closely  related  to  S.  tunjem  Phipps,  and 
lit  first  I  wa^  much  inclined  to  consider  it  t^»  be  identical  with  that  spe- 
cies. There  seem,  however,  to  be  several  points  of  difference  between 
them  so  considerable  as  to  juake  it  necessary  to  regard  them  as  distinct  sj>ecies. 
In  the  tirst  place  H.  htrgem  as  figured  by  l>oth  Savigny,  181(>  (PI.  Ill,  fig.  3),  and 
Bars  (see  Biuinevie,  18l»0,  p.  12,  and  PL  IV,  tig.  36),  has  tlie  lobes  in  genernl  much 
more  separate  than  is  the  case  in  ^S'.  irreffuktrv.  And  in  his  fleseriptioii  Savigny 
Kspeaks  of  the  syntems  as  being  in  the  form  of  solid  cylinders  *^isolatefl  or  associated  by 
^ their  peduncles/'  Again,  our  species  shows  no  trace  of  the  channels  on  the  surface  of 
the  lobes  marking  the  intervals  between  the  zooids,  such  as  are  described  and  tigured 
by  Savigny  in  8.  lurffenM,  The  systems  and  common  cloacal  orifices  of  8.  iurtjam  are, 
according  ttj  the  authors  already  mentioned,  very  distinct,  while  in  *S',  trregnkire^  as  will 
be  noted  from  my  description,  there  is  much  doubt  about  their  being  present  at  alh 

As  con<*^rns  the  zooids,  it  would  appear  that  the  two  ibrnis  agree  very  closely, 

though  it  is  hardly  i>ossible  that  the  branchial  sac  of  8,  tHrgena  could  l»e  so  closely 

contracted,  and  the  stigmata  thereby  so  greatly  obscured,  as  is  the  case  in  all  the 

mat4*rial  of  N.  irregukire  at  my  disposal,  without  having  been  mentioned  by  Savigny. 

1-Vom  *V.  IncruHtatuniy  Sars,  Hnitfeldt-Ktuis,  1890,  the  only  other  sjyecies  of  the 

(geDus,  the  present  species  diflfers  so  markedly  that  a  detailed  contrast  between  them 
would  be  superfluous. 
Tlie  collection  contains  about  a  dozen  colonies  and  pieces  of  colonies  of  this  most 
iiiterestiug  ascidiau,  all,  so  far  as  my  information  goes,  &om  St*  Paul  Island. 
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Batli  Spul^Umm  im^uktre  mnd  Pofjfctimim  pamwmim  present  iuterv^ltngouiidttldii 
m  4;oiiii«$c!iiij|i  with  their  npximl  rejtroduction*  1  deaeribe  thiit  sbowti  by  tlie  ii^ 
iiatncNl  ftpe€ieo  only*  Unforttttmtely,  bowever.  the  colleetJoii  ilom  not  euntiUii  EuMtm 
8{iC'€imeii!^  t/t  eD)U>le  mo  to  nmke  the  acootint  a«  full  b^  might  be  dwireiL 

111  Ibii  formal  dei^:ript1on  of  the  »f»ecies  I  havi!  pointed  out  tli^t  tlia  tlinnii  b 
very  tsniall  r«lativit1y,  and  in  mndi  C4>iilraet<^d  and  m  denne  nml  apmqn^  m  tn  nmki 
tmpoHmbk^  to  cliHtiiigumli  the  bniiichiHl  m%c  with  ziny  I'leartu^sii,  This^  in  the  (^mlttioi 
lu  all  thcj  eoIouieH  at  hand  in  wliteh  tbe  tbunix  of  Hn'  zm»lds  in  found  at  alL  Bm  ii 
luo^t  iif  tbe  (.^olortiB^  a  ^trtfat  iiroportlon  uf  tbe  zoind^  are  w bully  without  tht*  tb<)r4X 
It  frei|ueiitly  hap)ieii»  that,  althoiiffh  the  lol»e«  of  tbi»  colon ieji  are  of  iiaariy  (tnnMiI 
iki/Mf  the  itpi^»ar  balf  or  more  of  some  of  Ihem  may  contaiu  no  zo^^idn  or  |iiut^ot' 
nml  tbi%  taftt  may  be  entirely  HoUd.  i.  e.,  witboat  eavitiefi  such  na  are  iLsaally  fousd 
preAerv<*il  Hpi>c3Emi*iit«  of  eomiHiniid  aN'idlaiiH  in  whfeli  tiia  ^'^oohl^  ha%*e  witbdra 
iipnfi  killinjy:  int4i  the  deejier  iM»Hit>nH  of  tiie  tmU  Thift  ruuditton  i^  tbf^  imu]i 
degeneration  of  the  stfHoid.^^  or  al^  li^nt  their  antartor  tiortiojiH,  Poi^t  abdomens  aim 
are  found  in  i^reat  nuinber»«  lu  KUeb  colon ie.^*  Frequently  thetie  da  not  diiTer  iu 
reapecrt,  either  iu  fonii,  «t7.e^  oroom|*o«itiou»  from  others  tbat  are  still  o«>nnef*u*il  vin 
branc^liial  aac8.  I  have  not  beisn  able  to  follow  the  proee*iR  of  disapitearaaiee^  alth 
i»f  the  thora?c  or  of  the  ti«>liditication  of  tbe  teftt  in  the  part^^  of  t.1u^  lotiei^  eoiitaiuii 
no  vtiHifdH»  It  la  ?ery  podidble  tbat  the  eonditu^n  of  tbe  thorax  ai«  I  have  deiicril]|d 
ia  not  typiral  for  tbe  ki]>e4^ie«i,  but  is  a  reimlt  of  the  retrogressive  pru<*e»tti  having 
!iet  in.  t)f  tbt»*,  bow  ever,  I  have  no  certain  proof.  Examination  of  the  free 
al>domen8  ^howjs  tbem  U}  be  densely  tilled  with  a  material  tbat  in  for  tbe  nii 
iinibinbte^lly  of  tl*e  nature  ut  fo<x!  yolk.  Tlif**  doe^s  not  dilTer  iu  any  eKseiiUul  \mtk' 
ular  fnMu  the  f^Mul  material  that  i«  fnutid  in  many  com^Kuind  aH4*idiaui4.  Wlien  (iiliy 
elaborated  it  eoni*i»tii  of  an  enormoua  number  of  luuall  ^^niuales,  very  reiruliir  in  wA 
form,  and  opti<'al  pnnn^rties.  Ttiey  are  abnoHt  perfectly  Hpberieal  and  are  tiij^hljr 
refrat^tive,  and  iJoa«ieHH  a  slif^htly  yellowish  tinge. 

lu  many  ?^fH^<"ies  these  gninules  (*au  lie  ej^slly  seen  to  l>©  eontatued  in  the  mt^n* 
chyuu^tous  cells,  bat  here  no  evidence  of  cell  structure  iu  counectiou  with  them  eto 
l>e  made  out  iu  most  cases.  It  is  probable  that  the  cell  substance  has  become  whoDy 
converted  into  the  granules,  though  just  how  the  thing  is  accomplished  is  notcleir, 
since  the  bodies  into  which  the  granules  are  aggregated  are  much  largw  tiian  the 
individual  mesenchyme  or  body-substance  cells  ever  are,  and  at  tbe  same  tune  tbey 
appear  to  be  too  definite  and  constant  in  form  to  permit,  without  much  misgiving,  the 
supposition  that  they  are  formed  from  the  running  together  of  several  cells.  Their 
form  approaches  spherical  in  almost  all  cases  where  they  are  not  under  external  pres- 
sure fh)m  some  cause.  Many  of  them  reach  a  diameter  of  45  or  50  ;/,  while  their  aver- 
age size  would  pnibably  be  about  30  /i.  From  their  form  and  behavior  under  pressoie 
of  the  cover  slip,  and  ft*om  what  is  known  of  the  similar  bodies  in  other  species,  it  ii 
quite  certain  that  each  one  possesses  an  exceedingly  thin  membrane.  But  this  is 
diflicult  to  prove  directly.  In  most,  if  not  in  all  of  these  free  post-abdomens  portions 
of  the  mantle  containing  the  characteristic  muscle  fibers  and  epithelial  cells  aie 
present,  and  also  the  heart  and  the  epicardiac  tubes  may  frequently  be  found. 

But  the  most  interesting  facts  in  connection  with  them  relate  to  the  sexual  cdls 
and  their  development.  In  many  of  the  abdomens,  particularly  those  that  are  least 
changed  in  form  and  structure,  the  band-shaped  ovary  is  found  to  differ  in  no  respect 
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froui  the  eoiiditiou  wliich  it  liresents*  in  ordinary  iioriiial  zooidH,  { Fi^^.  1*8,  oy.)  The  ova, 
bowever,  many  of  tbern  at  least,  are  distinctly  ariioelMjid,  and  at  no  iktjikI  of  their  exiBt- 
euceare  tliey  enveloped  by  either  a  follicnhir  ei*itheliuin  or  ^'test'*  cells  (PL  LXXXVf, 
figs.  21)^  139%  liS*^)  The  absence  of  these  two  layers,  the  latter  of  whit'h  in  piirtieuhir 
is  tK)  t^haraeten.stie  of  the  tniiieate  ovum,  is  noteworthy,  1  know  of  no  other  instanee 
of  the  kind  in  the  group.  This  peeuliarity  of  the  individual  ova  gives  an  appearance 
to  the  ovary  as  a  whide  Ktrikingly  ilittereiit  from  that  of  the  ordinary  ovary  of  these 
aiiinialh.  The  ova  are  very  elosely  paeked  together,  and  the  pseu<hi[»odiadike  pn»e- 
06868,  in  some  in  stances  quite  long  and  narrow,  lock  together  and  overlap  in  an 
intricate  way;  and  as  the  eytoplasrn  is  quite  homogeneous  and  rcfruetile,  particularly 
in  the  smaller  and  middle-sized  ova,  the  ajtpearauce  is,  as  renuii  ked  above,  sti  iking. 
Whether  or  not  this  amoeboid  condition  prevails  befiire  the  abdomen  in  separateil  from 
the  rest  of  the  /ooid,  I  do  not  know;  but  in  all  probability  it  does,  since  the  smaller 
ova  of  the  severed   aVjdomens  show  it   to  almost  us  great  a.  dcjL:;ree  as  do  the  larger 

■  QUe».  The  character  is,  however,  wlndly  lost  before  maturation  takes  [dace*  At 
least  this  is  the  case  so  far  as*  my  observations  have  gone.  I  have  found  a  few  ova, 
one  of  ^Yhich  is  shown  in  PL  tjXXXVI,  iig,3(*,  that  are  jierfectly  sidierical,  and  as  the 
cytoplasm  of  these  is  entirely  tilled  with  food  granules,  I  assume  that  they  are  nearly 

^really  to  undergo  the  uraturation  changes. 

B  In  addition  to  the  amoeboid  form  of  the  o\'a,  they  show  the  8am©  nature  to  a  still 
greater  extent  iu  their  potrrr  nf  InffCfiiinfj  other  cffln.  Figs.  29  and  tif>''  (I^t*  LXXXVl) 
illustrate  this.     That  the  small  cells  are  actually  contained  in  the  i-ytoidHsni  of  the  ova, 

H  and  are  not  merely  situated  on  the  surface,  may  be  shown  ctmelnsively  by  isolating  the 
ova  and  so  manipulating  tlie  cover  shi*  as  Ut  cause  them  to  swim  about  and  turn  over  iu 
the  lluid  iu  which  they  are  contained.     Buch  ova  as  the  ones  hgure*l,  showing  the  cells 

I  in  various  stages  of  jjenetratiou  and  disintegration,  are  very  abundant.  Ova  are  easily 
found  in  which  as  many  as  live  or  six  of  the  ingested  cells  may  be  seen, 
I  have  not  l>een  able  to  satisty  myself  as  to  the  miture  oi*  these  cells,  Such 
instances  as  that  shown  at  a^  fig.  20^',  where  the  cell  is  only  embe4lded  in  the  surftn!e 
of  the  ovum,  gives  rise  to  the  suspicion  that  they  represent  either  the  follicular 
epithelijil  cells  or  the  **  test '^  cells,  characteristic  of  the  ova  of  tunicates.  They  may 
also,  at  least  in  some  cases,  be  very  young  ova.     Indeed  it  is  highly  i^ndKible  that 

IfHrtUff  of  thi'  omt  are  vtmttumt'd  hi/  their  compimioniSy  fur  certmii  it  i/i  that  only  o  amHll 
frcwtion  of  the  entire  numher  eontfitned  in  an  orarp  ever  derelop  into  emhrytts,  I  have 
said  that  the  cyto|»lasui  of  the  smaller  and  middle-sized  ova  is  *piite  homogeneous 
ami  retractile,  and  also  that  in  the  older  ones  it  is  tilled  with  fujod  graiiules.  These 
gniuules  in  such  an  ovum  as  the  one  shown  in  tig.  .'to,  for  example,  are  not  recognizably 
ditterent  frtun  those  already  described  as  constituting  most  of  the  bulk  of  the  large 
IxHlies  which  I  have  said  fill  the  iK)st  abdomen,  and  which  are  iu  all  probaliiJity  yolk- 
laden  mesenchyme  cells, 

I  There  is  little  doubt  that  the  yolk  granules  serve  as  nutriment  for  tlie  growing 

ova  and  embryos,  as  ilo  the  ingested  young  ova  and  "test'"  cells  { ?).  It  is  true  1  have 
not  been  able  to  actually  observe  the  ingestiot)  of  the  granules  by  the  ova,  but  the 
fact  that  they  have  wholly  disappeared  from  the  cavities  in  which  the  embryos  are 
situated  by  the  time  the  fnUy  developed  tailpole  stage  is  reached  hardly  admits  of 
any  other  exijlanatiou.  My  failure  Ur  observe  ttie  ingestion  o(  the  granules  by  the 
^  growing  ova  may  be  due  to  the  fact  that  the  jirocess  actually  does  not  begin  until  a 
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cnmpanitfvely  lati^  Htiigi^  in  t1i@  growth  of  th<)  latter.  If  Hiii^li  he  ttif;  iraHi^,  it ii^ 
4la«  ta  the  fsicit  that  the  yoiiiij^  ovu  and  the  "tent**  iumI  lollit^nhir  eiiUhdmt 
furnish  a  mfim  nooi^i^ihhj  tiiid  tin  aniplo  fix»fl  niipply  for  the  iiva  fluritig  thu  uirij 
f^tjijLfCH  of  thpir  growth.  Thin  won  hi  rct-snlt  not  only  from  tho  fact  Ihiit  the  o?e  are 
hold  ill  the  ovaty  for  n  time,  hut  aImo  from  the  further  fact  that  the  maaaea  0f  pik 
^rannU^s  are*  as  already  |>oint<Ml  oiifcj  enveLo|R*d  by  a  memhratie  at  the  time  wln*ij  tJn^ 
l>oBlr*&!Hlotnen  U  net  fVee  from  the  zooid. 

It  JM  worthy  of  jipccial  notice  in  thin  (MJtiueotiori  that  at  no  tinif^  in  the  em^iai 
the  growing  ovarian  itva  arc  there,  »o  far  an  my  ohmrvntUnm  liavts  ^^one,  any  indica- 
tions of  amtmboid  or  other  changes  in  their  utiulet.  Ak  m  i^oeD  by  reference  Ui  ^gmi 
'Mj  PL  LKXXVI^  the  ger  mi  native  v^titele  pre^sentu  in  each  ovtirn  the  fatnilbir  charsi- 
teriHtieH  of  this  Itody  in  ovarian  ova^  and  thin  notwithHtandiu^  the  fmst  that  tJin 
ova  ara  actively  iiiges^ting  and  prej^timahly  digei§ting  abo« 

The  embryonic  utageii  which  1  have  ohnervisd  arts  the  early  cleuva^i^  «itii|pi« 
(PK  LXXXVI,  flg,31);  late  morula  and  early  gagtrula  stages  (flj;,  IVI);  Ailly  devdo|ied 
tiMl poles,  and  tatiimlci*  in  which  the  metamorphosiin  in  %veil  advanced  (lig*  *ii).  I 
dBiKTiLH}  thelaiittwo  of  the^e  iimL  On  making  a  section  of  the  lobe»  of  ^M^venUof  tiiit 
coloiiii^R,  |MU*l4etft  of  iHKlieHf  a  few  of  whieh  are  nliown  in  tt gore  27,  are  fotmd  einbiddri 
ill  tlie  i^mu\  curt n Jig inouH  te«t*  Cinrsory  examination  prnvea  the  bodies  to  Ije  cinbryfi^ 
in  various  ntUigCM  of  development,  tn  one  capnnle^  almoHt  perfectly  spherical  J{  mm,  in 
diameter,  were  con  tainted  13  embiyoi*;  in  another,  3/j  lunK  in  diameter,  were  1^^ 
emhryoa«  Otberis  eiLamineil  contain  ml  fewer  than  the  tiri^t  mentioned,  hnt  Ufaittmifrf 
than  tlie  last  Tho  Ginhryo«  are  very  i*loBsely  packed  together  in  the  caimnle,  ai»il  tht^y 
constitute  its  entire  contents,  m  that  after  tbey  ore  picked  out  tlie  capnnhi  in  cntiidj 
empty  ami  itn  interior  i^  almost  oti  regular  and  timfioth  a.^  tlmt  4>f  a  bullet  mM. 
The  cttiMOlcH  are  perfec.tly  doaed  at  all  iKiinl**,  Concerning  the  eniliryojs  thcmM^Ivfi". 
not  nincii  nt^d  \m  ^aid.  Figure  3:1  nhows  one  in  which  the  metamorphasiji  k 
sulvanccd. 

The  structural  fact  of  most  interest  iu  eooQection  with  the  full-grown  embryou 
tlje  thicUncHH  and  tlie  composition  of  their  own  tent*  A  general  idea  t»f  thin  i^  |r^nn^ 
by  figure  33  to  (PI.  LXXXVI),  and  a  more  detailed  representation  is  shown  by  fignre 
34.  The  interest  that  attaches  to  this  point  lies  in  the  probable  fact  that  some  of  the 
elements  contained  in  the  test  are  nnconsumed  remnants  of  the  extra  ovarian  portioos 
of  the  post-abdomens  of  the  parent  zooids.  There  can  be  scarcely  a  doubt  that  sach 
is  the  nature  of  the  bodies  shown  at  y%  figure  34.  These  have  the  form,  size,  aod 
composition  of  many  of  the  masses  of  yolk  granules  already  described  as  constitatini: 
so  large  a  part  of  the  bulk  of  the  recently  severed  post-abdomen.  In  another  part  of 
the  test  of  the  same  embryo  there  occurred  a  considerable  number  of  fibers  (PL 
LXXXVI,  fig.  34  m.  /.)  which  so  strongly  resembled  the  ordinary  muscle  fibers  of  the 
mantle  of  the  adult  that  I  should  not  have  thought  of  questioning  their  nature  bat  for 
the  remarkable  iK)sition  occupied  by  them.  Structures  more  or  less  similar  both  to  the 
masses  and  the  fibers  are  very  common  in  almost  every  embryo.  Most  of  these  certainly 
belong  to  the  test  of  the  embryo  itself,  and  are  of  course  the  same  as  those  similarly 
situated  in  the  embryos  of  all  tnnicates.  But  the  number  is  here  unusually  large^aod 
when  this  circumstance  is  considered  along  with  that  of  the  structure  of  the  ootf 
described  above,  it  appears  almost  certain  that,  as  already  said,  some  of  the  various 
bodies  contained  in  the  test  of  the  embryos  are  remnants  of  the  parent  zooids.    Whether 
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or  not  this  would  signify  that  the  tent  of  the  einbi  yo  serves  in  any  way  an  a  meclinm  of 
nntrit«on  I  do  not  know.  The  mere  fact  of  the  presence  in  the  test  of  parental  sub- 
stance that  nii|(ht  be  used  for  footl  by  the  enibryo  would  not  prove  that  it  a^itually  is 
so  used.  Both  the  libera  and  the  bixlies  which  I  have  described  luid  figured  are,  tus  a 
matter  ()f  fact,  either  imbedded  in  or  only  slightly  beneath  the  surface  of  the  embry- 
onic test,  and  their  presence  there  may  signify  no  more^  ho  far  as  the  nutrition  of  the 
embryo  is  concerned,  than  do  the  great  variety  of  !Vui^ign  bodies  that  may  be  found 
intbedded  in  the  tost  of  alm{>st  all  tunicates.  Nevertheless,  tlte  facts  as  presenteil 
flo  undoubtedly  raise  this  very  interest ing  question,  and  there  is  certairdysnme  ground 
for  sus|iecting  that  the  test  in  these  embryos  does  actually  play  a  part  in  the  nutritive 
function. 

All  the  developmental  stages  that  1  have  fomnl  earlier  than  the  tadpole  were 
contained  in  a  single  post  abdomen.  This  hiMl  evidently  been  (piite  recently  set  free 
fnun  the  z(»oid,  since  it  still  retained  nearly  its  usual  ftirm  and  size.  It  wus  4  nnn.  long 
and  t|uite  narrow  as  compared  with  the  almost  i>erfectly  spherical  shape  assumed  at 
a  lat^r  time. 

It  ouly  remains  to  say  a  few  words  about  the  fertilization  of  the  ova.  I  have 
found  fully  develoijed  spermatozoa  in  several  post-abdomens,  but  not  in  any  of  those 
eoDtaining  embryos,  I  have,  however,  seen  so  few  post- abdomens  with  embryos  in 
the  early  stages  of  development  tliat  I  would  not  venture  to  conclude  that  the  same 
individuals  never  do  contain  both  ripe  sperm  and  ova  at  the  same  time,  and  hence 
that  self- fertilization  does  not  take  [dace.  In  fact  it  apjwars  exceedingly  probable 
that  this  is  the  method  of  fertilization.  Certain  it  is  that  ripe  siHirm  and  well- 
developed  ovarian  ova  occur  together  in  the  same  abdomen,  ami  it  is  difticult  to 
conceive  either  that  self-fertilization  would  be  avoided  in  such  cases,  or  how  it  con  Id 
he  accomplished  in  any  other  way  after  the  post-abdomens  have  become  set  free  ami 
fully  and  deeply  imbedded,  as  they  do,  in  the  hard  test  of  the  colony, 

III  conclusion,  1  must  express  my  regrets  that  I  have  not  surticient  mat+Tial  to 
make  possible  a  fuller  account  of  the  interesting  processes  here  seen  in  outline  only* 
The  facts  are  sufficient,  however,  to  render  this  outline  <piite  distinct,  and  we  may 
hope  that  opportunity  will  come  before  many  years  to  fill  in  more  of  the  details. 

Berkeley,  Ftbrtmrif  17\  LS93, 


EXPLANATION   OF   FIGUnEH. 


Fig,  L 
Fig-  2. 

Fig.  3. 
Fig-  4. 
Fig.  5. 

Fig.  €k 
Fig.  7. 

Fig,  8. 


FigB.  9 
Fig.  U. 
Fig.  12. 


Dendrodoa  tufwrcnlaiaj  tuitural  size. 

The  hmn^bial  and  atrial  orificoH  nt  IK  ttihcrcuiaia^  wUli  tlieir  iwyfvcent;  purtH,  8*?oii  fttnii  the 

inside. 
Tbe  left  haU*  of  tlie  bniticht&l  sac  of  iK  tHbtrmtktt^tj  seen  from  the  iuAitle. 
^iniHlL  portion  of  tl»e  l^mnchial  sftc;  of  IK  tHhrrcufnta^  I'rom  tho  inside* 
The  ovary,  in  |ila4't^  on  ilw  luitntie,  of  IK  tuberculata, 
(ioneral  view  of  IK  MuhpcduHftitataf  nuturaJ  «i/.o. 
A  ji^rotip  i»f  eleven  itnnvidiiab  of  IK  »Hbifedtineiilattt  atta€h«Ml  (o  a  frii|;iiii^tit  of  8«:iweed.     Two 

of  th«  8**  fused  together. 
8peciiiit'ii  of  fK  inhercnlmta  diiwectoil  to  nhow  tlio  digextivi^  trart  itiid   ovary  hi  outline.     1'he 

bandM  at  r,  and  having  eouHiderable  i«^^H«m1danco  to  the  tivary,  are  foldn  in  tho  muDtle.    (See 

note  under  detii-ription  of  species  in  the  text  relatiDg  to  position  of  piirtH  in  this  tigiire.) 
and  10.  St^ela  grttle^K 
.  BriAuehiid  «at^  of  .S'.  greeUyi. 
,  Digeetive  tract  and  sexual  organs  of  same  speoies. 
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Flip.  14,  C«il<»ii>  «ir  Piil§^$mmm  gt^Jtiimwm^  with  m  |i«»rtiim  fiil  mwi^y      Tbi'  khi^U  iitv%  ni  ft  lMi4k»UM 

iil*«^rit  ih*  iHiiriliallifin  nf  tUi^  lun^lili,  ftiiil  uliowi  tbi*  ftr^iitsliijil  «tr)lk'>'4i,  t.liiiui:h  niiirlt  riKm; 

dl»ttiicl)>  tVmti  ttiry  can  niitiiall jr  tl»  apro* 
Fig*  i&,  A  viBEili'  i(.t»oi4  tif  ftiiilw  ft{ierJi^ 
Fi^*  llSb  Atrtitl  huitf  Lti^i  ^r  vrnxoBt  MCfi  frotn  tk^  »tiil«r  aiiIi}, 
PIgt,  17A  unc)  1TH,    Twn  ArctimiM  coioaic^s  iff  P&fjfi'HM^m  immmowmm,  IT  A  i^b^iwliig  tUe  /fM>ith  iii  tlirtr 

uonn^l  rtvnrt  mtfl   (UfAitiofi^  and  17 H  ibci   flt'gi*fienit4Nr1  ttm^hln.      *  Iki    r  hi»riu^l«TUtk  ni^;i«l 

#njrfft<*ti  of  tbi>  r«»Jof»y  U  Alimvu  ^*i  y^  llB. 
Fig*  l§*  rwrtiiiu  af  \k  /tmUl  «if  /*,  /«»i(iiLHum. 
Fig.  11^.  A  ii»]oiiy  of  Jpri<fil«|»«i«i«f4iaiil  wilii  on  iitdlvlilttoJ  uf  /ii-NfifrcMl#id  i«ifip««fiiiioii/tfl0^  tK>..  atiil<^MftJ 

ill  it 
Fig*  iOb  A  MMild  «if  I.  jVrvio Hit     rb4«  |HrtinWloriitMi  oatllnml  in  tliiff  Ajt^^r imeii  i»  iiuttauikDy  »ban. 
FI^SI^  tlAf  KttA  MB^    Ffirtl«>fiii  uf  ihllV^rfuit  /4hiiiIii  at  Jttmnmeimfi  i* Nc^icfL    2t  A  ami  2 lit  fl»wn  p&n 

ttoulArty  to  Hbovi-  tbi*  iHiuhiWttil  rhurut  f^'f  a  I'  tbt-i  irrtigdbirllit^t  in  tliif  etotnii^Ji  vilk. 
Fig*  SSt.  A  CH^limy  (»f  JiHitr«r«fdiiiii  irn«M%f'a«.«j,     Tbr-  ii.|w^etamii  t9  «i^4iti  rniiii  lU  lioj^n.  It,  aod  on*  of  ill 

pri'ei|]it(ftui  eUgi^,  ttu  wliirli  latttit  tbit  /i>cjiilM  «  :iri^  vi*iUl*^  tUnmgb  tbn  f^roitmiiq^iAmiltivl 
Fi|E>  ^*  Htmiuich  UAfl  BUtnn  purtiou  of  Hit^Mttuiil  liHtf»  hI'  jfnaniii^i'^M  nm^dyrai^L 
Flg«  ^A*  Anterior  eocl  of  xtxiid  of  («;imt5  him!u*i<Wj  mi^n  front  hiHitJiv 
FiK»  ^'^^J^*  A  fiiw  of  tbe  r©iiuirk»b|y  luog.  tiairri»w  HiijtmntJi  "f  «uiho  mHwi«*M. 
h'ig,  24.  A  ei>ltmy  of  AmarouciHrn  ^ibiiot^^mve, 

Fll£.  25«  A  mtiirl^  /4M^ii)t  ttiQ  |iu«tariur  pu.rt  of  Ibo  fidnt  AlitbiriioTi  iviintlu^;,  'if  fh**  K£iiu«  «pi*>4*|iM. 
FSg.  2IL  A  i*tiloi>v  lit  Sffntyieum  irf^mlart:^ 
Fig*  27*  'I'li^i  eiit  Miirf^^eii  of  ouo  uf  tbo  lubtrt  iit'  u  i^olon^  of  waiitio  ►^poriiMi,  sUowing  (be  p^^kagw  **f 

miibr>'ON|  Pp  iiitbcildcil  iu  tbo  t42<t. 
Flu.  38.  A  itoolil  of  .*f,  irrr^iiWr, 

Platk  LXXXVl, 

Fig«*  2^,  3ii,  aimI  2i»&-  Ovuriaii  ov»  uf  *!  ki^*ilurr,  *^*  muX  ?l»b  (cmtnljiitiji  ingestotl  rollii*     x  SWW. 

Fi|^>  tiO.  Ati  o\»riKiu  ovum,  prrAnombly  m^jirly  reii^lj  for  Riatiiruttoii,     x  ^tl^L 

Fig.  tM.   I'wo-Oiilbil  i*tagi%     X  X^k 

Fig.  S2.  Murrilaf  eiirly  g«Mtnibi  Mt>iigi%     x  3tlU» 

Fig*  33,  Bmltrvo  w*ill  »dv&iH-iKl  In  motaoiorpbiiJiU.     ITjIs  from  one  of  tbe  ciiTitlt*it  roittHTtiingcimUr^oi 
only.     XIO, 

Fig,  34.  8iuwH  purtlrm  ul'  flu-  \v»t   tif  an  *ilil  ctiil'!  I'l    i/ellnlftr  iiU4m>*  ,:,     the  HJiJiif'  ji*  ibe 

bodies  Bbown  at  x,  fig.  33.  These  probably  belong  to  the  test  of  the  embryo  itself.  The 
mass  y,  k,  is  imbedded  in  the  test,  and  is  without  doubt  a  cluster  of  tbe  meaenehymatoua 
yolk  containing  bodies  found  in  the  parental  post-abdomen,  m.  /.  appear  to  be  moscle 
fibers  derived  from  the  mantle  of  the  parent. 
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DEVELOPMENT  OF  SYNOICUM  IRREGULARS. 


XX.-THE  MOLLUSK  FAUNA  OF  THE  PRIBILOF  ISLANDS. 


By  William  H.  DaIkL, 
(With  a  map,) 


\ 

Tlie  west  coasts  of  Amerk-a,  taken  tofj^cther  in  both  IjemispliereH,  8o  fnr  as  the 
molhisks  are  eoiu*erned  might  he  regarded  as  formijig  one  great  fauiial  region,  inoilr 
fied  only  by  the  iuflLieuce  of  temperature.  Jii  practice  it  is  divided  into  three  regions 
between  the  Polar  faunas:  The  Peruvian^  whose  northern  limit  is  usually  placed  at 
Cape  Blanco,  and  whot^e  exteut  roughly  coincideK  with  the  coast  washed  by  the 
Peruvian  current;  the  Mexican  or  Panumkj  which  extends  from  Ca[»e  Blanco  north- 
ward to  Point  (Vntception,  California,  though  until  lately  supposed  to  be  much  more 
restricted;  and  the  Orrffonian,  which  includes  the  coast  northward  from  Point  Con- 
ception to  and  including  the  Aleutian  Islands  and  that  part  of  the  basin  of  Bering 
Bea  s^rntli  of  the  area  covered  by  pack  ice  in  winter.  The  Pribihif  grt>up  stands  on 
the  very  northern  verge  of  the  Oregon ian  region.  The  latter  is  conveniently  subdi- 
vided into  three  provinces  or  Bubregions:  The  CaUfornianj  from  Point  Conception  to 
Cape  Mendocino^  California;  the  (h-etjottian  proper,  thence  northward  to  Mount  St. 
Elias  or  Yakutat  Bay  j  and  the  Aleutian^  extending  thence  westward  to  and  ioclnding 
the  Aleutian  or  Oatheriini  Archipelago  and  the  Commander  Islands,  The  most  north- 
ern outpost  of  the  Aleutian  province  is  the  Pribilof  group.  The  faunal  conditions  of 
Bering  Sea  are  somewhat  peculiar  and  require  a  particular  descriptioTj.  They  are 
dei>eudent  upon  bathyinetrical  and  thermal  factors.  Contrary  to  the  traditions  of 
the  text-books,  as  I  have  elsewhere '  shown  at  length,  the  chief  cuiTent  of  this  sea  is  a 
drift  of  cold  water  southward,  which  is  particularly  marked  along  the  Kamcliatkan 
coast.  On  the  northern  border  of  the  Piicilic,  south  of  the  peninsula  of  Alaska  anti 
the  Aleutian  Islands,  the  tides  rise  toward  the  northward  and  westward,  while  a 
reflected  branch  of  the  Japan  current  or  Kuro  Siwo,  which  is  detlected  northward  from 
the  vicinity  of  Dixon  entrantie,  in  north  latitude  54 '^j  feebly  reenforces  the  action  of  the 
tides  and  at  flood  pours  through  the  passes  betweeu  the  islands  during  sumnjer  a 
certain  amount  of  watc*r  having  a  temperature  between  45^  and  50"^'  F.,  which  has  a 
west*^rly  set.  Thii;  flow  endures  only  for  about  a  third  of  the  twenty-four  hours,  and 
is  so  feeble  that  west  of  west  longitude  from  Greenwich  170^  it  can  not  be  discrimi- 
nated from  the  ordinary  flow  of  the  rising  tide.  A  few  fathoms  below  the  surface  the 
water  temperature  rarely  exceeds  40^  F.,  which  is  the  mean  summer  temperature  of 

(Kotea  rm  Alaska  ami  the  vicinity  of  Rering  Strait;  Am.  .lonrn.  Sri.,  Sd  B«<r.,  XXI,  pp.  104-111, 
with  map,  February,  ISSl;  jiml  Appendix  Nt*.  16,  Rop.  If.  S.  C'oiial  iincl  Geoilotic  Survey  tor  1S80;  The 
Currents  and  Temperatures  of  Bering  Sen,  ItJ  pp.,  4'  ,  2  mapK  and  section,  Waahington,  March,  1882. 
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the  arctic  water  of  the  vicinity  of  Bering  Strait.     In  winter  the  water  temperatures 
range  but  a  few  degrees  above  the  freezing  point  of  salt  water,  about  28^  F. 

The  topography  of  the  Bering  Sea  basin  has  been  elucidated  by  the  work  of  the 
United  States  Fish  Commission  and  the  Revenue  Marine,  though  much  remains  to  be 
done.  In  general,  the  southwestern  part  of  the  sea  is  deep  on  both  sides  of  tlie 
Aleutian  Islands.  The  northern  and  eastern  parts  of  the  sea  are  relatively  shaUow, 
forming  a  large  submarine  plateau  covered  by  less  than  100  fathoms  of  water,  and 
over  a  great  part  of  its  extent  by  less  than  50  fathoms.  The  western  edge  of  this 
plateau  is  some  distance  west  and  south  of  the  Pribilof  group,  and  the  margin  between 
them  and  the  peninsula  is  somewhat  deeply  embayed,  so  that  the  plateau  joins  dry 
land  on  the  south  not  far  from  the  western  end  of  the  peninsula. 

Hy  platting  the  positions  where  the  edge  of  the  pack  ice  was  met  in  early  spring 
from  the  log  books  of  a  large  number  of  whale  ships,  I  have  been  able  to  determine, 
approximately,  the  usual  extent  of  the  pack  in  winter.'  It  must  be  stated  that  the 
margin  of  the  ice  ]>ack  is  not  a  strictly  determinate  line,  but  is  fringed  with  more  orle^ 
floating  and  broken  ice,  which  varies  in  |)osition  with  the  prevailing  winds.  Oecasious 
have  been  known  when  long-continued  northerly  winds  in  February  and  March  have 
carried  the  loose  ice  as  far  south  as  the  northern  border  of  the  eastern  Aleutians,  filling 
the  bays  of  (Jnalaska  with  the  drift  and  obstructing  navigation,  but  this  is  very  excep- 
tional. Usually  the  water  about  the  islands  is  free  of  obstructive  ice  throughout  the 
year.  The  Pribilof  group,  however,  lie  so  much  nearer  the  average  limit  of  the  winter 
pack  that  few  winters  pass  when  the  shores  are  not,  for  at  least  a  short  i)eriod,  sur- 
rounded by  the  floes,  and  sometimes  they  are  icebound  for  one  or  two  months. 

The  presence  of  floe  ice  is  destructive  to  a  littoral  fauna  unless  the  animals  can 
retreat  into  the  depths  of  the  sea  beyond  the  reach  of  ice.  For  this  reason  the  Arctic 
shores  and  the  beaches  of  the  Pribilof  Islands  are  poorly  supplied  with  living  mol- 
lusks.  The  shores  of  the  Aleutians  have  a  fairly  rich  littoral  fauna,  though  for  some 
reason,  perhaps  the  scarcity  of  the  red  and  green  seaweeds  noted  by  botanists  all 
through  this  region,  there  is  a  general  scarcity  of  the  minuter,  mostly  phytophagous, 
forms  of  mollusks,  such  as  Risftoidae  and  the  like.  Tlie  dredginga  of  the  United  States 
Fish  Coininission  liave  chicHy  been  made  with  the  beam  trawl,  wbieli  does  n(>t  retain 
the  more  minute  species;  but  my  own,  done  with  the  dredge,  also  failed  to  obtain 
liny  larg(*  number  of  small  niollusks,  so  we  may  regard  the  fact  that  the  fauna  is  nitber 
(lelicient  in  them  as  fairly  well  proved. 

The  shallow  waters  around  the  Aleutians  possess  a  well-marked  and  pretty 
uniform  fauna  of  some  two  or  three  hundred  species  of  mollusks,  a  certain  nniiilniof 
which  are  common  to  the  adjacent  continental  shores  and  the  Pribilof  Islands.  Tins 
fauna  comi)rises  a  number  of  characteristic?  species,  together  with  a  contin^reut  of 
Arctic  forms  and  a  certain  number  of  Oregouian  types. 

The  work  of  the  Albatross^  however,  has  shown  that  another  fauna  exists  in 
Bering"  Sea  largely  distinct  from  that  of  its  shores  and  widely  spread  over  the  gieiit 
plateau  to  which  reference  has  been  made.  This  is  not  a  deep-sea  fauna,  for  the  water 
is  no  deeper,  and  often  shallower,  than  that  of  the  bays  and  harbors  of  the  Aleutians, 
in  which  but  few  of  its  component  species  are  found.  It  is  marked  by  a  rather  limited 
number  of  bivalves  and  an  unusual  j)redomiiiance  of  species  of  I^nninitm,  Chri/f<odom-'<, 
and  Sfromhelld  (or  \'olnt<>psis).     My  study  of  tliis  fauna  has  not  progressed  far  enoujjb 


'  See  acruiupauyiu^  iuai>. 
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to  enumerate  its  species,  many  of  wliicli  are  new,  eharmiteriatic,  aiiil   peeiiliar,     A 

uumbor of  them  \ni\e  IteotHle^LTibed  aod  fi^ureiL^but  many  un^re  remain  to  b<^  worked 
up*  A  few  of  them  farther  south  deseeud  into  the  Arehibeiitha!  regiou  and  extend 
tlieir  range  as  far  south  as  the  Galaiiagoa  Islauds,  ofl'  the  South  American  (*oa8t,  but 
the  js^reat  fiiajority  seem  to  be  limited  to  the  Beriufj  8ea  phiteaii. 

In  a  certain  sense  the  inhabitants  of  this  plateiiu  might  be  regarded  as  forming 
part  of  the  fauna  of  the  Pribilofs,  although  never  found  npon  the  lieacheK;  but  I  have 
in  the  a<*companying  list  of  Fribilof  shells  induded  only  a  few  of  them  whi<d»  have 
been  dred^^eil  in  <'tnuparatively  shallow  water  close  t<>  the  ishinds.  They  are  marked 
with  an  iisterisk  to  distinguish  them  from  the  littoral  speeies.  It  might  beennsidered 
proper  to  enumerate  as  belonging'  ti>  tiie  Prilnlof  fanna  all  liltond  speeies  whi<'h  have 
been  found  both  south  and  north  from  the  islands,  as  a  thorough  sean  h  would  probably 
reveal  them  somewhere  about  the  group.  l>ut  for  present  imrposes  1  have  preferred 
to  eatah»gut5  only  sm-h  speeies  as  liave  actually  been  collected  by  some  *»ne  (*n  tlie 
islands^  though  it  is  (;ertain  that  by  this  n»ethod  the  total  number  of  speeies  is  con- 
siderably underrated. 

The  first  eolleetions  made  on  the  islands  were  gatlierL'*l  by  Elia  Wossnessenski,  a 
preparator  of  the  Imperial  Academy  of  Seieiu»es  at  SL  Petersburg,  who  was  sent  out 
for  the  ]iurpose  of  obtaining  for  the  Zoological  Museum  a  full  representittion  of  the 
fauna  and  tlora  of  Hussiaii- America.  He  silent  three  years  in  the  colony,  and  his 
shells  were  worked  up  by  MiddendorflT  in  his  Malaeozoologia  Kossica  and  Sibirische 
Reise,  1849-ia54. 

No  other  collector  appears  to  have  visited  the  I'ribilofs  for  many  years  In  18fS8 
I  made  a  suudl  collection  from  the  beaches  of  St.  George,  but  was  unable  to  do  any 
dredging.  In  1874  and  1880  \  visited  St.  Paul  and  8t.  (ieorge  and  ditl  a  little  dredg- 
ing, l»ut  with  scanty  results.  A  few  speeies  were  colleeteil  by  Messrs.  II,  W.  Elliott 
and  William  Piduu*r  in  IHHO.  Later  the  work  of  the  Alhiitrmn  \m  the  Hnited  States 
Fish  Comuiission  resulted  in  rich  conections  from  the  plateau  region  (d'  I'ering  Bea, 
but  very  few  sjiceimens  were  actually  obtained  on  tlie  islands. 

The  tbilowing  list  incbnles  all  the  species  which  I  have  been  able  to  determine  as 
actually  collected  on  the  islands*  I  have  noteil  in  separate  coluunis  the  sp4»eies  found 
on  St,  Paul  and  St,  CSeorgeand  have  given  in  parallel  columns  the  raiige  t»f  these 
species  in  Japan,  cm  the  Karuciuitka  coast,  in  the  Arctic  (h*ean,  the  AleutiaJi  chain, 
and  California.  Speeies  collected  by  Wossnessenski  are  indicated  by  a  capital  W, 
others  noted  by  Middendorft' with  an  M;  Palmer's  speeies  by  a  P;  those  colleeteil  on 
the  voyage  of  tlie  Vega  by  a  V;  tlie  AlbairoHs  shells  by  A ;  my  r*wn  by  a  I>,  and  others 
by  an  X. 

it  must  be  distinctly  understood  that  this  list  can  not  be  regardcfl  as  eomplele, 
since  none  of  the  collectors  made  thorough  search  on  shore  or  by  dredging.  However, 
the  catalogm*  will  serve  for  a  begiuidng,  and  dtuibtless  iuehnles  the  majoritj^  uf  the 
species  most  likely  to  be  Ibnnd  on  the  shores  of  the  island. 

There  are  only  three  land  sliells  known  froni  the  group — a  l*Kpn,  Suvtnnea^  and  a. 
Vitrina — ^all  of  which  are  common  to  the    Kamchatka  coast  as  w^ell  as  the  noiih 
eiistern  coast  of  llering  Sea.    There  is  numh  i^robability  that  a  searclj  by  a  comjietent 
collector  would  reveal  several  small  species  of  ZonUidae^  Pnpidne^  etc.;  and  probably 
Puidium  exists  in  the  pools  of  St  Paul,  as  it  does  on  many  of  the  Aleutians. 
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Th@  rii arm* tt^ri title  marint^  £i>rin»  of  the  fauna  are  ChUmiiditSy  lim|>etii  and  Bufvi^ 
nidne^  of  whft'li  Aeveral  liiglily  cLaractarlBtie  iariii8  cnrrur.  ]  liave  iMl«le<l  the  gmut 
8i|iiitl,  (hiiffhoteuthU^  m  I  bav*?  heard  that  apacjmeiii*  have  been  cant  ashore  at  St 
Paul,  though  00  uaturaliiit  baa  8eeii  them*  Ocimmng  lia  they  <lo  at  LTuata^^kii,  if 
would  he  s trail |(e  if  they  did  u<*t  also  exttsud  their  raoge  to  the  Fribilof  grouiL  A  few 
Hpe4'te8  have  8i>  far  het^ii  faiiiid  only  in  this  locality,  hut  theri^  is  no  rea^uui  Ui  stip]viife 
that  they  ari^  actually  I'i^«trict6<t  Xaj  it.  Buch  are  VhrprndmHtiM  inMuinriMy  Str€tftthrlk 
jVoffiltH^  aad  Hrrin*jiuii  frialri^  of  the  plateau  fauna;  aud  iStrmnb^Ut^  ruthrhina  mi 
fiuemnuw  fUehtrmnum.ot  the  share  faanap  Bt.  Paul  seems  to  be  the  iiourceof  mmi^ 
ait  tht^  »p»cnfiien^  of  StrambelUt  herhHfi  Blidd*,  wlii€Ji  have  hithert4^  been  eoll^-ted. 
Altogetlier  H«l  forum  are  kuowu  from  the  group,  of  which  Wi  have  l>eeu  collectt^ou 
8t  Paul  aud  42  an  Bt.  Cieorge;  17  are  common  to  California,  72  to  the  AlitiitiM 
lK!aud»,  42  to  the  Arctii^  faunii,  31  ti:^  Kamchatka^  aud  1(^  to  the  ri0rt1ierr}  tslatidMirf 
Japan.  All  t»f  the  latter  are  oommou  to  the  American  nhorea,  ro  it  can  not  tej^d 
that  there  id  any  eharaeteriaticaUy  ABiatic  element  in  the  fauna. 

For  comparison^  I  liave  added  a  similar  list  of  the  gpeeie^"^  of  the  CommaDdur 
[!<daEidi^,  in  which  we  have  a  t^quid,  one  land  shell,  one  fresh-M  ater  Khell,  and  one  cbiti^n, 
which  are  ktiown  cUe where  only  on  the  Asiatic  coa.HtB,  a  proportiou  out  of  71  i«jrm* 
wiiicli  t'uu  not  be  said  to  he  large.  Besides  the  molluBka  an  a^cidian,  Bolk'nuiimiit/p. 
waM  dcfc^rlbed  by  me  from  Bt  (leorge^  and  a  braehiopod,  Rkjfnchmiella  (Hi-mith^m) 
pHittacm^  is  abundant  at  times  on  the  bejiches  of  St.  Paul  lil»nd« 

PritfiUf  I»land9y  HtriHtf  Sea* 
XAUHAL  SUMliAltV. 
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TcnffHtnu  linf^iLta  W'ifod....4...«i».^«, 

AirDius*  initru  K«cli ^..^...... 

AemAea  t&iti.iidiPA]ia  MuU  .,,,,,..^ 
Acmiiefi  pmina  vir.  i>c1iriu^«a  DiJI. 
ActniiAtt  CumtuKi  live  . . , , « ^ ,. .  ^ , » *  ^ 
AcmiM  nylMrrticiL  Dal) . . - .  - 


LiflperlAeiniPaiitHcii  Midcl ,,,.., 
VeltJttllJk  cMiriactkA  Pi^Uiiii  ...^_^. 
V ohit  1 II u  try  | it^ m pi n»  T^I idd . , * _ 

Cropltiulu  ij'run,dlsi  Mi^ifl 

Litorliiii  Hilkaua  Ph il  - . . ... 

Litter i iiii  bii btcin i^ b nmn  M idd *.^.- 

Cfn^:lllM  Miirtyiil  Hall 

Acirybii  duvu  LTonld ^^..«, 

Natictt  lusHji  Gicmld^ *,».*«*.**« 
NaMra  c:.^aue<i4i  Bi*ad.  mad  Sby  *.. 
Lull  alia  |»i]tir]a  Krod.  SLud  ^J- 
MAr^aritji  he^llritiiii  Fabr*,,,.  „, 

Scji  I  u  ^ri>M  1  JLiid  i<:4  Fh  b  r 

Ti1(4>ulmn  iirei^uiieiiAe  K«idf ,.. 


h 


X  ^ 

X  I   X 

X  .,..« 

B  ...... 

D  . — 

D  IJ 

p  ...... 

J)  D 

D  P 


D 

D  h 

I)  I. 

B  ,. 

11  .  . 

D  - 

D  ;  - 

D :.. 

»  i 


L 


THE   MOLLU»KS   OF   THE   PRIBILOF   ISLANDS. 


543 


PrUnlof  IslandHj  liering  .Sc;a— Continued. 
FAUNAL  BUMMAKV—Continued. 


3 
4 

9i 

] 

lt««*. 

m 

a 

B 

d 

A 

X 
D 

Species  identifled. 

a 

1 

1 

a 

s 

u 

*« 

u 

Parpnrii  lima  Mart +  ,.-**. .».,,,. -» 

X 

X 

^Trophon  Dalli  Kol>eIt .** 

X 
A 
W 

A 

A 

x" 

ClhrvHodoniurt  liratus  Id  art .   ..              .  ...................                     , ,  ^  -%-'  -- 

X 

D 

ChrvHoiioiutia  fomicattis  (Jray »^,.f..-..«.^ ^.r 

'— -■ 

X 

*ChryAodoniu8  inAuIaris  Uall - . .,,,^» 

j,        . 

ChryaodoniuM  (var. .')  coiuiuunia Midd ,.,..*.,,.,*«... 

X 

n 

D 

1***"' 

TritonofuauB  Kroyeri  Moll ,,* 

D 
D 

Sipho  HpitzbergeiiHia  Rfo .*-.- 

X     ' 

Sipho?shaiitarioaMidd ._.-....,.. i 

W 
A 
A 
K 
A 
W 
1> 
A 
A 
A 
W 



*Sipho  ner«>ndceiiii  Dall ,.__.,.„„ 

A 

»><*.* 

::::::::.- 

A 
A 

B 

''HeliotTopia  defonnia  Gray ..^--r .,....,*! 

I) 

Heliolropis  dofor»"if »  var.  harpa  Mi>rch  --.■,■,-..--,■, r-, - 

....,A"'" 

*Stioinbellu  fViieilifl  Dall 

I"""" 

Str^mbella  Beringi  Midd 

b 

"'      ' 

II 

1 

Strumbella  eallorhina  Dall 

..._.. 

•Strombella  Middeudorflli  Dall 

A 

*Beringius  Frielei  Dall 

* Anciwtrrtlepii  »na|fimi»  Dall ,..,,,- .^,..,,.,,^ 

A 

D 
D 
U 

Volatohar)ta  anipuUacea  Midd - 

D 

r> 

D 
D 

D 

u 

BacciDum  cvaueum  v.  Morcblanum  If 

BacGinum  cyaueiim  v.  Ba«4ri  Midd 

W 

Bucoinum  ^ischerianuiu  D»1I 

Bticoiiiura  glaciale  L 

X 
X 

w 

A 
A 

D 
X 

D 

X 

D 

._„.. 

13 
B 

D 
D 
D 
A 
D 
D 
D 
D 



Baccinum  toiiiie  Gra3* 

Bela  simplex  Midd '. 

.. 

*Pldurotouia  Benngi  Aur 

A 

V* 

*Pleurotoma  circinata  Dall 

Saxicava  riigoaa  L - 

D 

"x  " 

V 
D 

D 

My  a  truncata  1* 

3£ 
X 
X 

D 
X 

1> 
D 
X 
D 

5' 

W 

D 

Sliiqoa  patula  Dixon 



ftiliana  iue<1ia  (Jrav ....^.r ....,-r 

D 

D 
D 

SpiHula  alMkana  Dall 

D 
D 
X 

D 

D 
D 
1> 
D 
B 
J> 

D 

D 

D 

B!eniierlia  graudia  Dall 

»-.*.. 

X 

Lyonaia  arenosa  Moll 

X 

D 
X 

iMcoma  inconapiciia  Brml.  and  Sby 

D 

X    f    ^ 

Macoma  f^igida'Gray '. 

D 
X 

ikf nAAmft naaiita (Tour ....,,- ^ ^..-^...,.,          . ...  .- ..     ........   . 

w*m,* 

1) 

Maooma  Middendorffii  Dall 

Telllna  altemidentata  Rrod 

D 

]'""" 

Liocrriua  fluctiiona  Beck 

X 

X 

Caraiom  Nuttallii  Conr 

D 

1) 

Cardium  blauduni  (Jld 

W 
W 

X 

I) 

Cardinm  ialandioiun  Gmel 

D 
X 
D 
X 

D 
X 
D 
D 

Serripea  gronlandiciiH  Fabr 

Aatarto  aemiHulcata  Leach 

D 
D 
A 

Vanericardia  burealiH  Conr 

D 
I> 
D 
B 
D 
D 
D 
D 

*Lnnina acntilinea^a  (-<ii>r -,., ^, ,   - , 

D 

D 

Pecten  atratesua  Dull 

11 
X 

W 

w 
w 

D 

Pecten  ialandlcuA  Mull 

D 

D 

PodfideHinutt  niaoroiicbiMina  IW'-hIi  .....T..T^T-rr.. ..........             ...........r- 

D 
I> 

w 

1) 

Mytilna  ednllA  L 

l;;:;;;|-b 

D 
B 

D 

Modiolut*  modioluM  L 

D 

Modiolaria  vemioosa  Midd 

Total,  86  fonnn 

i« 

l« 

ID        31 

i 

«f 

73 

17 
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Commander  lalands,  Tiering  Sea  J 
FAUNAL    SUMMARY. 


H|itmLari  IilfiaUltBiU 


GeiitiliiR  jiuidflmiM  Fubr-.. ^ 

J>f>4U4f'ij(lil*  fiiljdcll|f>  LIchI,. - 

4.'vlpi'hiiii  ]ii>»piiii|itiiigfti9  .*««*... 

A^olhltu  jMn>ilii»iA  L **^... 

C^» 1 1 i u 31  ] loai Uiu^ I k>rg)]  ...^,,,,,.,.^^.., 
At>>nntlio<lDria  piluAn  Mii|iU.,...<*^..» . 
JLItiiii^(A}^no]iTriJii;)ltj  [  wrbf  irvuM  VVmI 
Vitriuft  vitilirt  Mnr,  ..;..„...„,.,*... 
tlyulliiA  rsidijitula  Ah\   ............... 

CuiiinuA  fiilvuM  vtir.  MiiU ,.. 

p]itiUtt  rndi^ratji  vjir.]iaii|irr<llil, ....*, 

Fii]jtUadiMfjm  (Hil      .,, ,,,.-,..... 

I^tni  nara  ovuttt  llraii _ ...... 

LirLinut»4  1]  umllN  i^ny  .........,,-  ^ ... . 

TriiirliyniilHJ4  jili^ii1kHil>Al] 

TonJr^.iJtu  iimriiJiirwi  Fal*r ,  - . . . , , .- 

'I'onk'clla  RalniDirriiDrpfi  MUliI^  ^.... . 

Trai'hv"lt*rman  nilx-r  L ..... 


LfjitWlait'tiiu  I'll iir'i' Hut iJH  iSby, , ,^,.,,, 

ri&j'ipliMri'Htt  afcimiJiKful  UM X 

Cry  |ti4K;Ji  i  ton  mKAlnwl  M IM X 

Ariiituso.  pAtlDft  tUnh ...  ^ .........  ^ .  ^ 

Ai'tDiu^A  pellK  KmcIi ...........  ^ . 

VllJ^lQlJH  If^JrinilltMlilH  Miilil  ..p...,..,. 

Cn^pidola  grjirirllrt  \tUhi ...............    ^ 

JJlorluaajtkagft  Phil.  .„..,....,.. X 

LiUtiiiia  vur.  iabteti^brtmii  MfiUU  ,...*,    X 

LitoritiM  viLr  JLtkiin^  Dull . . 

Larutio  vUict4i  Mtif  ^^  - ...  ..^**.^»......t  X 

[lal^icnDctia  ir«fl«sii  I>^l . . . .. ... 

XatliT'a  iHiiUna  Br***!  _  *  * 

NelI It'll  njii^iiii  (ilil  .«^^..,*.,.,  ..>...  V 

T  !t(  1 1>  r  li  >  Hi- 1 1 11  a  4'  ninufi  Van  ik \ 

TrkiKiinMNN  lutijcnln  MitM, .«..«, ..  ... 

Trill  in  ill  til  iiri'^iiiu-iiiin  f«Hlf , , 


Kan^* 


tn 


X 

y 

X 
K 
>' 


tilMH^iBn  Illl^DtJtiHl. 


<Ji*rl,tlitopi]fl  fttaJnegAfl  DaII.  . . . 

Mil riCKrlta  h«l\ii ha  Kftb r > !  x 

MwrifuHUl  vartli  il'cra  I>niL..,..., '.,. 

Mftrgarit*  VAiid^a^  Migli - .  « .  ^ 

l*Jir|iaim  Udla  MaK....... {  X 

Trtipti<Ma  imncAt'UJi  S^trom  ....»,....,,  ... 

HtnimbeLla  vjir.  iiliijiiif*|»t'rf  ]>a.ll ..* 

TrltonofiifiniA  km> vrl  Mt^llcr ... 

ChryniKliniiuji  linilus  Murt..,...^..-.,  ... 

djryiHj«tiitiiui«  ««|jIt£liencftiAirt  Kve 

Viiluthttrpa  tiitipiil1;i4.^u  Mldd..........  .'' 

AittyriB  riA^nrra.  li]i|  ...^.. ............  ... 

But-dkiuiii  tJiMiiia  ilt^y  . ,,,,,^....',_. 

Bm-fikium  vur. Tuiircliiiiutim  FlAt-bt-r..  ... 
ItiiPcfniini  iMTrratiMiKii  J lall.. „..,.,.,  ... 
t*leiirnl4)tqj|  U^biJ  vUtUeeaMlgh  ..,,.  ... 

Pli.>i]nit«nm  L^rinfEl  Aur....... .,.-'... 

Zirfsi*  rrlupJlU  L  -.*..-, .^*, ,,..**...'  X 

Hiiilailidfvi  peiiltA  CJeiir. .......... :■ 

liajLif ttTA  Tiij[UMs  L, •: 

M.vji  imnDatJi  L,.>.. ...... -.....-... 

CitRptdATim  var.Wrln^iiait  ]l.arbo  _.-  ... 

Stllqu*  ihaliiliL  likou. ,...  .^^ 

fibiauU  ii1m»kana  I>iUl ............. ... 

MMflfHii A  middentltirllt  DaLI ... 

Tapis  fltwnlncA  t'on  r . . . . . 

CsFdiani  ffnlaljuiitEmni  L...... 

U*n]iilm  blAiidum  Glil 

I'lHidnim  ni'*ifi.iiliit*^ra]e  liaM. .....  .... 

MtHJii  111  aria  dlnniirft  U  riiy . . ............    ;■    i 

MoiUnlarla  Wvijifaln  {var.  f)  Uruy ...J 

Modiolus  tiitHltt*lii]i  L .......I j  >   1 

M vtSlna  i?il«iirt  I.. >   j 

F4hLcHli''MUIII4UIHi;Ttl«i-1llKIIla  UlD^U    .....        ■      | 


X  % 

X  X 

...  X 

...  ■*■ 


■I 


I. 


'VtiUii  li  M|»tH:U'j| 


!>J4     41     II  lil    17 


'  MiMlitioil  iVom  lahl»»  i^ivfii  hv  tiiii  in  Vroc.  C.  S.  Nat,  Miih.  for  !>>!('».     lloport  on  lUrini;  Islaiul  Mi.Ilusra.  ]•]' 
«)ctol)«T.  1H8»5.     Cf.  also  tlu'HO  I*r<KM-.HlJii;;s  r«.r  iH-^t.  pj..  :{|()  :UU. 

■•'Siun' this  ])ap«T  \va.s  pn^panMl  a  publication   |ia-<  appran'tl  (rroc.   Xfil.  S 
S«»iiir  M«jllii8ca  from  H«»riii«;  S«»a,  by  Mr.  Ii«li;ar  .\ .   Smitli.  of  tlu^  I'.riti.-ili  Mus.-u 

Hat  n-tl  Haiuiltoii  of  tin-  Uoriii:;  S«ia  ComiMission,  at  tin*  ('omtiiaiuU'r  IslaiMls.    Tbi'v  r«Miipris»'  <1)  a  s|k 
not  sjMMiliially  i<b<uti!i»'il ;  (*J>   Asfi/rin  roHaca  (loiild:    (\)   Maninrita  heriwi'  ik's  Stnitb;    (1)    M.    n{f> 
(IfSiTilM'il  mulrr  tb«-  iinnrric  natno  *i\'   Vnlrntdla):  anU  (5)   Ai^intva  xi/hmitii'tt  Dull  (from  ('opp«r  I-la 
total  number  of  Hprries  known   from  tlio  rommandrr  Islaml.s  up  to  77,  of  wliit'h  nuniberdo  au«l  4  atf 
Abmtiaiii},  ami  nuriibtr  5  from  tbo  I'ril»ilof  I>«lan<ls,  tlio  Aleutians,  ami  .htpan. 


>t'  Lc.mlon.    III.   p.  2'Kk  Mar,  W>"<^- 
I  l.\  Mr.  C   K,  II 

iT  O »>i „-»'/•.■' '■'/■^"' 

f„   Sm.1I -I  ;M'' 
■fl.iH  l.nii-.'ii" 


oll.Mt.^.1 

n«li. 
kno 


FOSSIL  MOLLUSKS  OF  ST.  PAUL  ISLAND. 

The  only  molliiscun  fossils  known  in  the  <]^roui>  come  from  St.  Paul  Island,  ainH 
have  a(l<le(l  an  extract  from  my  ^^>olo^icaI  re])ort  on  the  T(*rtiarv  coals  of  Alask;i 
(Keporton  Goal  and  Lignite  of  Alaska,  17th  Ann.  Itei).  11.  S.  Gcol.  Survey,  issii,  wlikli 
summarizes  all  that  is  known  of  them  up  to  the  ]>resent  time. 

Oil  tho  (*;i.st«^rii  Hi<lo  of  th«^  point  wliicli  foriiiH  tho  stuitlirastiiru  cxti'emo  of  tlio  islaml  is  ,i  Mni^  "^ 
cra^  known  :ih  hlack  lilnfV,  which,  according;  to  tho  ohserv.'itions  of  Wossncsnenski  in  1*^47-1* 
is  ('oinpos«Ml  of  horizontal  hiycTH  of  a  har<l  rhvystono,  with  otliorH  in  which  linn'  prrpoinl^^ratev 
forming  a  ])ah)  j^ray.  fino-«rraiinMl,  clayey  lini(*str)ne,  or  in  which  a  cougloincrato  of  pehl)les  of  voliaiH' 
ori;;in  in  hoinnl  togetlicr  in  a  limy  matrix.'  Over  these  ar<'  layers  of  l)lack  or  lirown  vulcanic  liroicia 
and  vesicniar  lava.     Thcsr  hliilVs  rise  abruptly  to  a  hei«ijht  of  (M)  to  SO  feet  above  tho  sea  at  their  I»:i*^ 


(!rcwini(k,  Ueitraj;,  i>.  190, 
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From  tlie  limestone  and  argilUto  nmrinti  t'o^^jla  have  Imeu  t>liUiitn^tl  by  Wu4*Hin?»8eiiBki,  KlHott,  l»:ill, 
W.  Pahiierv  ami  (*.  H.  Tijwom4jii<1|  of  wliii'li  a  colleetian  e\i«ta  hi  the  Natioual  MiiBeiiti*»  «iiiimtirjited  in 
thefoUtiwiug  tal>li\  About  twonty-L'ight  specius  an^  known  from  this  looality,  whioh  i«  titateil  t<i  he 
the  oTily  spot  lu  llie  whole  i^roup  whero  any  fo^^Hiltferuue  rocks  occur/'  tlio  reitiaiudi^r  of  the  iHlandA 
being  ("ompuaod  of  vokanic  mcks  and  alluvium  of  v«ry  rucent  origin, 

Obaervatiitns  inside  in  1H!*1  by  Mr.  J,  Staidoy- Brown,*  special  ajjent  of  the*  Treasury  Deiiartment^ 
eotivinred  him  that  at  present  no  diHtiui t  traoeof  any  limy  Htratum  le  perceptible  la  tho  lUack  Hlntl', 
The  fosaile*  obtaitieil  by  him  weri^  coiilaine*l  hi  ruuadod,  apparently  water-worn^  pebblcH,  whitrh  were 
inditfcriminately  included  in  a  general  masH  of  vctlcauie  anbes  and  other  eruptive  matter  4»f  wbicb 
the  Id  11  ft'  iH  formed.  No  rxtintt  aptcjieH  appeared  in  the  collertion  bronght  back  by  Mr,  Stanley' 
Brown,  whii©  Brvtral  are  noted  froui  the  material  of  the  earlier  colltH'titinM,  lb  would  iwjem  poH*»ible 
that  j)ebblee^  <»r  mt>re  than  one  geological  epoch  may  ht^  in(-lud«'d  in  the  mafl«if  or  that  the  wear  of  the 
waves  for  half  a  century  has  cut  away  enoagh  of  tbi*  blutY  to  hide  or  doHtroy  the  limy  stratum 
referred  to  by  Grewingk  and  whieb  may  have  bfen  of  limited  extent.  It  i«  eertain  that  fr«m  an 
ejiamination  solely  of  the  material  follectc^d  in  iHiH  the  fduwils  might  lie  referreil  to  an  age  aw  late  as 
the  post-Pliocene,  which  would  not  agree  very  well  with  the  fauna  reported  by  Grewingk  and  others. 
The  fosHils  collected  by  Mr,  8taiiley-Brown  and  not  included  in  the  earlier  collections  are  im  follows: 
Buccinum  tenue  Gray  t,  B.  popart  Gray!,  Admetti  aiuihoti^i  Jay  f^  Leda  sp.,  Yotdia  iimatufa  Say, 
V9eudQptfthina  {frandis  Dall,  Cardittm  hlandivum  (very  abundant),  Macfuna  nabalosa  Spcngler,  and  a 
fragment  possibly  tj^f  a  Panopea.  All  the^e  occur  lying  at  moderate  depths  in  Bering  Sea,  fMljacent 
to  the  inland,  at  present. 

This  deposit  has  be<_^.n  discussed  by  Dr.  George  M.  Dawson,'  wbo  corroborates  Mr.  Stanley, 
Brown's  dcsi'ription  of  the  conditions  under  which  the  foasilfi  are  iountl,  but  regards  tbem  as  having 
been  detached  from  the  sea  botlom  by  a  vokanic  cru[ition,  with  tbe  products  of  which  bbey  were 
mixed,  and  therefore  does  not  consider  them  as  fixing  the  age  of  tbe  forniatioii  in  which  they  occur, 
but  only  as  repreaeutiug  beds  already  in  exis(«n(  e  at  tbe  time  of  the  eruption, 

COMMANDER  ISLANDS. 


Mu  the  Commander  Islands,  west  of  the  AleutiauSi  rocks  of  the  Hame  age  probably  oecur^  since 
tin  Bering  If^litnd  .Stejaegcr  collected  some  specimens  of  a  conglomerated  bard  gravel  of  highly 
polished  pchliles  united  by  a  limy  cement,  containing  fragments  of  bivalves  (SaJticava!)  and  a  single 
piece  of  clayatone  witli  the  imprint  of  a  bivalve  not  yet  identified. 


'  Ct\  11.  W.  Elliott,  Conditiou  of  Alfaira  in  AUvska,  1875,  p.  70, 

3  Bull.  GeoL  8oc.  Am.,  HI,  1892,  p.  1L*6. 

•^  Bull.  Gool.  8oc.  Am.,  Vol.  V,  1895,  pp.  130-LTJ. 
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:XI -LIST  OF  INSECTS  HITHERTO  KNOWN  FROM  THE  PRIBILOF  ISLANDS.^ 


Tbe  1086(5 1  fail II a  of  tbe  Pribilof  iHlauilH  in  8till  uioHt  imperfectly  known,  and  I  am 

not  aware  tbiit  the  islaridn  have  ever  been  visitiMl  by  an  t*xj>ert  eTitonologiat.    Among 

[the  liiissiaii  explorers  and  vi»itom  of  Ahisk;i  in  tbe  tirst  half  of  tbe  present  reutury, 

Wosneseiiski  seems  to  be  the  only  «»ne  who  collected  iuseets  on  the  Pribilof  Islands. 

'They  are  still  preserved  in  the  lm[>erial  Museum  of  St,  Petersburg,  but  only  tbe 

Coleoptera  have  been  worked  up.^'     After  tbe  aequisition  of  Alaska  by  tbe  United 

States  a  few  small  eollectious  of  inset^ts  were  made  on  the  islands,  of  whieb  tbe  fol- 

Rowing  were  transmitted  to  the   Entomological    Department  of  the  United  states 

(Rational  Museum: 

lion  No.23B4ri,  rui^uiveil  Ajirib  1894,  collected  by  Mefisrti.  Klliatt  arid  I'Jiliiier  hi  IWIK) — «iie  Hpecies 

9t  IDMMStB. 

I  No. 90147,  received  January,  IKiNi,  collected  by  Me<mirN,  F,  W,  Triio  find  I).  W.  i*renti»B,  Jr.,  in 
1895 — six  Hpi*ci(}H  of  iiiHoi^ii^. 
keeesflion  No.  31335,  received  November,  1S9B,  collt3cted  by  Mr.  G.  E,  H,  Barrett- Hamilton,  uf  Iruland.  in 
1896 — twenty-two  H|>t*c"ie«  of  iiiKecte  imd  Arachnids. 

The  only  general  observations  on  the  inseet  fanna  of  the  islands  which  have  been 
[jrded  are  those  by  Mr.  IJenry  W,  Elliott,  pnlilished  in  Volume  VIII  of  the  Tenth 
fCen^^ns  of  the  IJiuted  States,  1880  (1884),  page  12,     Unfortntnitely,,  the  deterniination 
>f  the  in^sects  given  by  him  is  guesswork,  and  his  eollection  never  reached  the  Musennk 
rijatever  points  of  interest  there  are  in  his  remarks  are  incorporated  in  the  follow- 
|inglist* 

The  small  size  of  the  Pribilof  Islands,  their  isolated  position,  and  the  inclement 
Bliiuatic  conditions  aro  certaiuly  not  favorable  to  the  exifitenee  of  a  rich  insect  fauna« 
Still,  aceording  to  a  very  moderate  estimate,  the  number  of  insects  on  the  islands 
rill  amonnt  to  at  least  4(iO  species.  Since  of  this  number  not  more  than  about  40 
^n  be  enumerated  at  present,  it  is  evident  that  any  general  considerations  on  the 
Dharacter  of  this  fanna,  or  a  comparison  w^ith  the  faunas  of  Kamchatka,  the  Aleutian 
Islanils,  and  the  mainlan*!  of  Alaska  w^onld  be  premature,  and  the  following  list  is 
Bwith  given  without  further  eommeut: 


■Compiled  by  E.  A.  Scbwarz,  of  theDtviaiou  uf  Entomology,  United  States  Department  of  A|^ri- 
llnre* 

*  E.  Mtvtictri<5i:  Siir  un  envoi  d'iuAectoM  de Ix&o^te  N.  O,  de FAmerlque  (Bull.  Acad.  d.  JSt.  Ptili^rabonrg, 
,1844). 

V.  vou  Motschulsky  :  liiis  Kafar  Ka^unlands  (Bull.  Soo*  Imp*  Nut.  Moscow,  18^  IS'15). 
C.G.  von  MaDiJorbeim  t  Naclitrago  znr  KaforfEiuoti.  d,  Aloutiscbeu  Inaeln  iind  dor  losel  Sitka,  I-lII 
Siill.  Soe.  Imp,  Nat,  Moaoow,  1*J,  14*46;  1*5, 1852  j  iiiid  2G,  1853). 
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THE    FLTK    HEALi*   OF   THE    PRIBILOF   IBLANIIS* 


I-  COLEOPTERA,^ 


Family  CARABIDAE, 

Oarftbus  tnincatlcolliji  EAehtcboU^. 

Numerous  ^pecimeos  tKilleeteil  by  Mesgrs.  Elliott  »iid  Palmer  on  EU  Patil  in  1890 
and  iil»o  by  Mr.  BarretMiamittou  on  St.  Paul  in  1890.  Mr,  Elliott  tmya  of  this  beeUa: 
"Thtj  famous  greun  and  gold  Oarabus  \h  exceedingly  com  mem,  crawling  everywhen'/ 
but  fails  to  record  the  f<j>od  bahits.  The  tipecim  is  kuown  from  the  Yukon  EitcTi 
^*  Sierra  ;Nevad»,^  and  Kauichatkii  and  eastern  Siberia.  The  specimens  from  8t*  Fid 
Bhovr  great  %'ariation  in  Bculpture  and  C4)lor. 

Nebria  bdfaria  Mcimib.  (cttrbonaria  Mutinh.Jv 

Originally  described  from  St*  l*anL  Two  s}>eciinenB  were  also  found  thereof 
F,  W.  True  and  l>.  W.  IVentiss,  jr.,  and  by  Mr,  Barrett- Hamilton*  It  is  kaown  to 
occur  in  Kamchatka  aud  at  St»  Mieliael^  Alaska. 

PelophUa  e«ohBQholtsii  Mauiili. 

One  specimen  colleetocl  bj  True  and  Prentiss,  Originally  desc^ribed  from  Cni- 
]a»^ka;  tbe  »pei-ie^  m  alNo  known  from  Metby^  H.  B,  T, 

Patrobui  fleptentrioiilB  J>&g* 

Six  8i>eiumen»  from  St,  tleorge  Islaud  coJIeoted  by  True  and  Prentiss  and  mt 
apecimen  from  St.  Pan!  collected  by  Barrett-Hamilton.  A  circompoliU'  specif 
occurring  \\lm  on  tlie  Alp8  of  Europe  and  in  the  liocky  Mouu talus  of  Korth  Ainmca. 
FteroBticiiaa  (PaeudocryoblQB)  pio^edlneuft  Etebarholtz. 

Originally  descrfbed  from  St  Paul  Island  |  also  known  from  the  Aleutian  l^litfiii^ 
Kadiakj  ami  Sitka. 

PteroBtlcIius  (Paettdooiyoblnii)  byperboreua  ^tntuib 

Hitherto  recorded  only  from  St.  George  Island. 
Pterostlchas  (PseadooryoblaB)  similiB  Mannh. 

Described  from  St.  George  Island;  known  also  from  St.  Stephens. 
Pterostlchas  (Pseadooryobios)  quadricollis  Mannh. 

Described  from  St.  George  Island;  occurs  also  in  St.  Lawrence  Bay  (PeDinsolaof 
Tschutsk). 
Pterostlchas  (Pseudooryoblas)  empetricola  Dej. 

Eight  specimens  from  St.  Paul  Island,  collected  by  Barrett- Hamilton,  and  one 
specimen  from  St.  George  (True  aud  Prentiss).  Widely  distributed  in  Alaska,  Hud- 
son Bay  territory,  Kamchatka,  and  Siberia. 

Pterostlchas  (Pseudocryobias)  ventricosas  Eschscholtz. 

One  specimen  from  St.  Paul  Island  (Barrett-Hamilton)  and  two  specimens  ton 
St.  George  (True  and  Prentiss);  also  known  from  Unalaska  and  Sitka. 

Amara  hyperborea  Dej. 

Collected  by  Wosnessenski  on  St.  Paul  Island.  Widely  distributed  in  boiW 
America  and  boreal  Asia. 


^  Determined  by  Mr.  M.  L.  LinelL 
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Family  DYTISCIDAE. 
Lacoophilus  decipiens  Lee. 

Collected  by  Wosnessenski  on  St.  George.  Widely  distributed  in  western  North 
America,  occurring  as  far  east  as  Kansas. 

Family  HYDROPHILIDAE. 
Berosas  macnlosiiB  Mannerheim. 

Described  from  St.  George  Island;  also  recorded  from  Unalaska. 
Ceroyon  lateralis  MaTsbam. 

Collected  on  St.  Paul  Island  by  Wosnessenski.  Occurs  along  the  Pacific  coast  o£ 
North  America;  also  in  Siberia  and  the  more  boreal  part  of  Europe. 

Family  SILPHIDAE. 
Lyrofloma  opacum  Mannh. 

Gollected  on  St.  Paul  Island  by  Wosnessenski.  Also  known  from  the  Aleutian 
Islands,  Bering  Island,  Copper  Island,  and  Kamchatka. 

Family  STAPHYLINIDAE. 
Hadrotns  crassus  Mannh. 

Collected  on  St.  G^rge  Island  by  Wosnessenski.  A  maritime  species  occurring 
along  the  coast  as  far  south  as  California. 

Taohintifl  apterus  M^n. 

Found  on  St  George  Island  by  Wosnessenski. 
Olophmm  foscum  Grav.  {latum  MUklin). 

Found  on  St.  George  Island  by  Wosnessenski.  Also  known  from  the  peninsula  of 
Kenai,  Alaska,  Siberia,  Caucasus  Mountains,  and  in  more  boreal  parts  of  Europe. 

Family  CHRYSOMELIDAE. 
Chryaomela  subsulcata  Mannh. 

Described  from  St  Paul  Island  (Wosnessenski),  from  which  locality  Messrs.  True 
and  Prentiss  forwarded  two  specimens.  Another  specimen  from  the  same  collectors 
from  St  George  Island.  This  remarkable  species  seems  to  be  peculiar  to  the  Pribilof 
Islands. 

Family  AEGIALTIDAE. 
Aegialites  califomica  Motschalsky. 

This  remarkable  species  does  not  appear  to  be  rare  on  St.  Paul  Island,  for  in  the 
stomach  of  a  shore  bird,  Limosa  lappanica  (shot  on  Walrus  Island,  G  miles  distant  from 
St.  Paul  on  June  20),  which  was  examined  at  the  Department  of  Agriculture  in  1896, 
numerous  specimens  were  found.  The  locality,  '< California,"  of  the  typical  specimen 
in  Motschulski's  collection  is  extremely  doubtful ;  the  species  is  known  to  occur  in  the 
peninsula  of  Kenai  and  in  Sitka. 
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li,  nYMENOPTERA, 

Family  CHALCIDIDAE. 
THdymaB  oapreae  L.^ 

OiiesiK^imt^ii  fonnd  in  Tinl  witli  ticks  and  lice  found  on  tbe  fur  iie»l  (Barrm' 
Hamilton).  Thm  m  a  conimoii  North  Eun>iiean  species  and  is  parasitic  in  dipknii^ 
gulls  mi  willaw. 

Fnmlly   rCHNEUMONIDAE. 
Bzol7tti«  ifi.' 

Fonr  liiHMsimiinM  wore  oollesetod  by  Mr.  Barrett  LI  am  t  J  ton  on  ^U  Paal  IiilaiiiL 

Two  }«ti6cfjiietia,  fhim  8t  Paal  Inland  collectetl  by  Mr.  Bafrett-llamtlton. 

Family  APIDAE, 

Mr.  ElHntt  (Kej^nrt  on  tbe  Boal  iBlandft  of  Ala.**ka,  p.  12}  miya:  **TtiB^  to  our  eyea, 
tamibar  form  of  t1n3  bumblebee,  Bomhuu  horealu^  i>as4tfi^  from  llow<?r  to  tlower,  waa 
rarely  seen;  but  a  few  ar«  resideTit  liere*'^  The  determination  muiil  be  eonstderfd 
donbtfnl  and  tho  »[MKue8  may  pos^iblj''  be  tbe  B,  ^elidm  Creit^n,  wbirli  htm  tie^n 
de8eri)>ed  from  the  Atetiti^n  Islands,  It  is  possfbk%  also,  that  several  fi^m^m  ol 
Ucimbua  may  occur  an  the  Fribilof  Islands. 


IIL  LEPIUOPTERA. 
Suborder  LBPlDaPTERA  EHOPALOCBRA. 


No  Hi^ecneit  of  this  suborder  seem  to  be  recorded  from  Pribilof  Islatids  and  none 
were  amon^  tlie  (■oUai^tiims  transmirte<l  to  the  MiiiM^um,  but  Mn  Elliott  (],  e.)  reniartts 
that  *'a  very  few  spfscies  of  buttertlies,  prineipally  the  yellow  Nymphalidae,  are 
represented  by  numerous  individuals/-  The  yellow  bntti^rflies  referred  to  are  nnqwm^ 
tionably  Papiliouids  of  the  genus  Oolias,  several  si>6cie8  of  which  are  recorded  from 
Alaska,  viz,  C  hecla  Lef.,  C.  palaeno  Linn.,  C.  chippetra  Edw.  The  last-named  speeies 
is  almost  sure  to  occur  on  the  Pribilof  Islands. 

Suborder  LBFIDOFTERA  HETEROCBRA. 

None  are  recorded  from  the  islands,  though  various  families  are  undoubtedly  rep- 
resented. The  Museum  possesses  only  two  specimens  of  an  undetermined  Arctiid 
larva  collected  by  Barrett- Hamilton  on  St  Paul  Island. 

IV.  Order  DIPTERA. 

No  species  have  hitherto  been  described  from  the  Pribilof  Islands,  but  Mr.  Elliott 
(1.  c.)  records  some  interesting  notes  on  Diptera  which  are  incorporated  in  tbe  fol- 
lowing list.  Nine  species  of  this  order  (besides  a  single  larva)  were  collected  by 
Mr.  Barrett- Hamilton  on  St.  Paul  Island  and  have  been  determined  by  Mr.  D.  W. 
Ooquillett. 

1  Determined  by  Mr.  WiUiam  H.  Ashmead. 
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Family  CUUICIDAE. 

Arctic  regions  are  notorions  on  accontit  of  the  prevalence  of  mosquitoes,  so  that 
tlie  abnence  of  the  pests  on  the  Pribitof  Islands,  as  note*!  by  Mr,  Elliott,  is  certainly  a 
fa«?t  worth  reeordin^p  He  says:  ^*Theii,  again,  perliaps  tliis  is  tbt^  only  pbu-e  in  all 
Alaska  where  man,  primitive  and  eivilized,  is  not  cursed  by  moscpiitoes." 

Familv  TIPUL.IDAE. 
Tflcbocera  ap. 

A  single  8|iecinien  collected  by  Mr,  Barrett- Hamilton.    To  this  or  an  allied  S[»ecies 

1  am  inclined  to  refer  the  '*gnat"  mentioned  by  Mr,  KUiott  which  *41tts  about  in 

in  large  swarms^  but  it  is  inofiensive  and  seeks  shelter  in  the  grass.^ 

Tipulid, 

A  single  larva  from  Mr,  Barrett- Hamilton's  collection  from  Ht,  l*aal  indicates  a 
larger  species  than  the  Trichocera  just  mentioned, 

I  Family  MUSCIDAE. 

CaMplioraL  obaccena  Eschacholtz. 

Four  specimens  collected  by  Mr,  Barrett  Hamilton;  originally  described  from 
tJnabiska  from  speci incus  found  oo  the  ocean  betuilu  This  is  nrninestionably  the 
large  Hesh  Hy  mentioned  by  Mr*  Elliott,  but  qnite  incorrectly  named  by  him  Bom- 
bifiiuM  mftjnr.  He  says  that  it  *< appears  during  the  summer  and  settles  in  a  striking 
manner  upon  the  backs  of  the  loaliug  natives  or  strings  itself  in  rows  of  millions 
uiJon  the  long  grass  blades  which  nourish  over  the  killing  grounds  |of  the  seals], 
especially  on  the  leaf  stalks  of  the  Ely m us,  causing  this  vegetation  ou  the  whole 
slaughtering  tield  and  vicinity  to  fairly  drop  Uy  earth,  as  if  beaten  down  by  a  tornado 
of  wind  and  rain.  It  makes  tbe  lands<mpe  look  as  though  it  had  molded  in  tire  night, 
and  the  fungoid  spores  were  bine  and  gray."  Tbe  larva  lives,  no  rloubt,  in  the 
carcasses  of  the  slaughteretl  seals,  and  the  species  has  enormously  increased  in 
individuals  in  consequence  of  the  sealing  industry  on  the  islands. 

The  absence  of  the  common  house  Uy,  Musca  domeHliea^  noted  by  Elliott,  deserves 
mention. 

Family  CORDYLURIDAE. 
ficatopba^  BqnaMda  Mc^igen. 

Three  siiecimens  collected  by  Mr.  Barrett  Hamilton.  Previously  known  from 
temperate  and  boreal  Europe  aiui  North  America. 

Bcatopbaga  diadema  WitMlrnmiuK 

Three  specimens  collected  by  Mr.  Barrett-Hamilton,  Previously  known  from 
Montevideo  (Uruguay)  and  Labrador, 

Bcatopbaga  dasytliri^z  Becker. 

Eleven  sj^cimeus  mllected  by  Mn  Barrett-Hamilton.  The  type  h>cality  is  ''Ber- 
ing Straits/'    No  other  locality  is  known  for  this  species. 

Bcatopbaga  ap. 

A  single  specimen  collected  by  Mr,  Barrett- Hamilton. 
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Blepharoptera  pectisator  Loe^r, 

Two  8i>ecimeiiB  collecfced  by  Mr*  Barretts  Hamilton.  Widely  dmtributed  tlinm^h^ 
out  Korth  America. 

Family  PHYCODROMIDAE, 
Cdelapfl  ^gida  Fallen, 

One  speciraeti  collected  by  Mr.  Barrett- Hamilton.  TI118  m  a  maritime  ^mm 
previously  known  from  Kurofw  atid  the  New  England  Btatee. 

Family  BORBORIDAE. 
Borbonifl  anntdnB  Wallcrif. 

One  i^tpeeimen  collected  by  Mr,  Barrett^Uamilton.  Type  locality,  Albaoy  BiTifi 
Hudson  Bay  TerritOFy, 

V.  HEMIPTERA. 

Family  CAPSIDAE. 
Orthoeephalu«  aaltator  TTahii^ 

A  single  i^pecimen  of  the  brachypterouH  form  collected  on  St,  Paul  Island  by  Mr, 
Barrett-Haiuiltotu  No  other  Hemipt^ra  are  recorded  from  tbe  Pribilof  IslaDde^ 
thongli  tliis  order,  and  mora  especially  the  suborder  Homoptera,  is  no  doubt  n?|vre 
aented  ou  tbe  iBlands  by  a  number  of  species.  Mr.  Elliott  Rays  *Hhe  Hydroeerisa^ 
octmr  in  great  abundance,  skipping^  over  the  water  in  the  lakes  and  iKKjlseveryisFliere,'* 
and  from  thiii  statement  we  nuppose  that  one  or  aeveral  of  the  ac juatie  familieB  pos^ 
Bessiug  tbe  habit  mentioned  by  Mr.  Elliott  are  repreflotited  on  the  Matida. 

VI,  NEUROPTERA. 

Family  PHRYGANEIDAE,  . 
Llmnopbllna  ap. 

Two  specimens  from  St.  Paul  Island,  collected  by  Mr.  Barrett-Hamilton. 

Other  species  of  the  same  family,  as  well  as  representatives  of  some  other  families 
of  tlie  old  order  Neuroptera,  are  no  doubt  represented  on  the  islands.  Elliott  men- 
tions ^^a  single  dragon  fly,  Perla  hicaudata^  flitted  over  the  lakes  and  ponds  of  St 
Paul.''  The  determination  is  of  course  erroneous  and  the  s^iecies  is  one  of  tbe 
Odonata. 

VII.  OPILIONIDA. 

A  single  not  yet  determined  specimen  is  among  the  collection  of  Mr.  Barrett 
Hamilton  from  St.  Paul  Island. 

VIII.  ARACHNIDA. 

Family  LYCOSIDAE. 

Two  species,  Lycosa  septentrionaliH  and  Pardofta  pelliin^  from  St.  George  Island 
are  recorded  by  Dr.  Marx  (Proc.  Ent.  Soc.  Wash.,  II,  pp.  196,  197),  but  have  never 
been  described. 

Another  undetermined  species  of  this  order  from  St.  Paul,  and  represented  by 
six  specimens,  was  collected  by  Mr.  Barrett-Hamilton. 
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IX.   ACARINA. 


By  Prof,  Hkuhkrt  Oh  born. 

Haematopinuji  oallorhliil  Ht^rbert  OslmTu,  now  apficieB.     (Typ6,  No.  3501,  U.S.N.M.) 

Heml  but  slijtjhtly  produced,  leaa  than  a  Keraicircle  in  front  of  the  aiitciiTiae,  wider 
beliiud  the  anteiuiae  than  in  front;  eyes  iniiou-spit^iioiisor  wanting;  dorsul  8nrfa4^e  with 
la  very  strong  basal ly  swollen  lateral  bristle  and  a  number  of  stitV 
shorter  bristles  or  spines  nter^inij  anteriorly  into  short  bhmt  spines; 
posterior  niargin  subanf^nlar  and  projeote*!  oti  to  prothorax;  beneath 
with  long  slender  bristles  posteriorly  and  short  blont  spines  anteriorly; 
antennae  five  jointed,  basal  joint  very  large,  siieeeeding  joi]its  gnMln- 
ally  diminishing  in  size  hot  of  nearly  equal  length, 
I  Thorax  wider  than  long,  concave  in  front  and  behind,  lateral  mar- 
gins rather  evenly  arcuate;  prothorax  produced  i>ost«riorlyj  nearly 
reaching  abdomen ;  sutures  of  pro-  mcso^  and  mcta-  thorax  converging 
near  posterior  margin,  iiosterior  margin  of  meso-  thorax  strongly 
chitinous^  surface  bristly  and  spiny,  meso-  and  met>;i-  thorax  each  witli 
larger  bristles.  No  sternal  plate,  coxae  wide  apart ,  and  surface  of  sternum  scantily 
armed  with  short  spines. 

Abdf*mcn  widest  near  the  middle,  tapering  to  apex;  set  with  short  stiff  spines  and 
I  bristly  hairs;  the  s|iiracles  opening  in  small  prominent  tubercles;  benrath  with  short 
spiny  hairs. 

Legs  nearly  uniform  in  size,  middle  an*l  posterior  ones  slightly  larger;  njiddle  and 
hind  tarsal  claws  fitting  into  a  semicircular  cup  on  the  spur  of  tibia. 

Genitalia  of  male  lorated  dorsally,  most  apparent  from  above,  where  the  chitinous 
structure  is  e*)n8picuons,  especially  the  two  bars  converging  forward  so  as  to  form  a 
triangle^  from  base  of  which,  at  apex  of  abdomen,  the  protruding  penis  and  hcK>ks 
appear  as  a  second  triangle.     Length,  2  mm. 

This  species  fidls  in   Httt-matopinttfi^  on  account  of  the  five-jointed  antennae  and 
structure  of  sternum,  though  approaching  Kchbwphlhiriim  in  body  covering.    It  is 
perhaps  ueareat  pUifer^ia^  but  stands  pretty  clearly  by  itself, 
and  may  doubtless  be  referred  to  a  distinct  subgenus, 

Desciibed  from  a  number  of  examples  from  the  northern 
fur  seal,  Calhrhinns  urmnifM^  from  Pribilof  Islands, 

Ixodea  arctlcus  1  Inrli©rt  OHbura,  new  HpecieH.  (Type,  No.  Ii50(),  U.8.N.M. ) 
Elongate  oboval  slightly  contract-ed  behind  the  middle, 
finely  transversely  striated ;  dorsal  shield  deep  chestnut  brown, 
oval  except  where  truncated  to  Join  head;  two  divergent  im- 
pressed lines  or  furrows  from  near  the  anterior  margin  to 
bchiml  the  middle,  where  they  terminate  abruptly,  and  ext>er 
nal  to  which,  near  their  ends,  ai*e  short,  impressed  lighter 
marks,  one  on  either  side.  Talpi  rather  short,  blunt,  truncate  at  a[>ex,  sharii  edged, 
flat,  and  somewhat  impressed  above;  legs  blackish  except  the  joints,  long,  strong. 
The  dorsum  of  the  expanded  abdomen  has  two  deep  parallel  furrows  anteriorly  and 
three  jKisteriorly,  and  the  ventral  surfac^e  has  the  ordinary  furrows  of  the  genus,  much 
as  in  rki)ini<.  The  color  of  the  alcoholic  s|>ecimens  is  a  testaceous  yellow.  Length 
ot  expanded  female,  C  mm*     Length  of  dorsal  shield,  1.25  mm.;  width,  0,92  mm. 


Fra.  2. 


554 


THE    FUR    &EA1.8   OP   THE    PRIBJLOF    ISLANDS, 


Thm  speeies  appears  to  he  closely  related  to  lirodss  rieinuM^  lig  detemiitied  for  m 
by  the  late  Dr.  (xeorge  Marx,  but  m  larger;  tbe  dorsal  shietd  is  more  perfectly  oral 
and  larger;  tiie  leg^  larger  and  much  bhicker  ^  as  also  the  head  parts  aad  the  palp  an 
shorter,  more  tmncate  at  apeic,  and  the  spiracle  is  1ocate<l  in  a  larger,  blacker  lirck 
These  points,  with  itn  extreme  didbreiii'e  in  host^  warraut  its  deacription  as  ^  diBtincc 
si)6eies.  The  deHcrii>tion  is  tVoni  a  single  female  which  appe-ars  to  be  mature  aud  tWI| 
eicpaodedi  but  not  distended  to  its  full  limit  by  development  of  eggs. 

Both  this  tick  aud  the  louse  described  above  seem  to  have  been  encounter^  ler? 
tofore,  as  I  find  in  Allen's  Monograph  of  th(^  Pinnipedia  {p*  liB2)  tbe  following,  ffnoted 
fmuk  Elliott:  *  •  •  "The  seal,  in  common  with  all  animaliv,  is  preyecl  uimhi  bjTW 
miUf  a  speeies  of  louse  aiul  a  tick,  peculiar  to  itself)''  but  neither  of  them  api^eani  u 
have  been  technically  described.  r 


XXII.-LIST  OF  CRUSTACEA    KNOWN   TO   OCCUR  ON    AND   NEAR   THE 

PRIBILOF  ISLANDS 


By  Mary  J,  Rath  bun.' 
SMO»d  JsHsiani  Curator^  DivinUm  of  Mtiriiit  InvertehrateSf  U,  S.  Natmnal  Mu»eum, 


H^        Tlie  Crustacea  occurring  at  tUe  Pribilof  I»IanclH  are  by  no  means  restricted  to 

™  that  archipelago.     For  e.xauiple,  of  the  Brachyura  or  true  crabs,  i/i/«a  coaretaius  and 

Chiontrcete^  opilio  are  cireiiio polar,  while  Oregonhi  ffracilis  and  Hifan  lyratuft  are  very 

CO r n  mo i j  i n  t h e  N or  t li  P acilic.     T I le  li ai t- y  i: rabs  or  li or s e  c r abn ,  Te Im eHHua  ai i  d  AVi m a t  r h h^ 

•  reach  their  tiiHeat  development  in  Bering  8ea.  The  tbnuer,  1\  t-hrirmjomiM^  was  tirst 
recorded  by  Tilesinw,  the  Ituasian  naturaliKt,  from  specimens  collected  liy  Steller  at 
Avaeha  Bay,  Kamchatka*  where  it  occurred  in  great  abundance,  and  was  used  for 

»food  by  the  sailors.     It  extends  soutliward  to  Oregon. 
The  three  triangular  anomnrau  crabs,  LiihodeM  breripeSy  I^ermaturug  mandiii  and 
Hapaloguster  grehnlizkii  are  distinctively  Bering  Sea  species^  inhabiting  that  body  of 
water  and  the  Aleutian  li^huidw.     Nine  species  of  North  Paiilic  hermit  crabs  {PaguritH) 
are  known  to  inhabit  the  shores  of  the  l*nbilofs.     Most  of  these  are  of  recent  discov- 

Iery.    Of  the  sixteen  shrimps  enutnerated  eight  are  circuni polar. 
It  is  to  be  expected  that  a  more  thorougii  study  of  the  lower  fortus  of  Crustacea 
will  add  many  names  to  the  list  given  below, 

Ofegonia  gracilis  Dana,     25  to  20  fatboniB;  U.  8.  Fiali  CommiAflinii. 

Hyas  coarctatUB  LhnicU.     20  t^  l>2  (athauiH;  IT,  S.  Fiah  Ctmimisaion. 

Hyas  lyratuB  l>aiia.    25  to  62  fiithoiDs;  IT.  S,  Fieh  CoiuujisHifiu. 

ChioacBoetea  opilio  (O,  Fabriiaiiti).     IK)  to  tin  fathtuuH;  U,  8.  Fish  t'oiumiaBion. 

TelmeftstiB  chetragonas  (TileaiuM).     St.  Paul  Island;  Palmer  and  Elliott. 

Erimacras  iseobeokii  (nratuU),     St,  Pant  laland;  Palmer  ntid  Klliott.     29  \t\  AI  fAtbimiii;  Tl,  8,  Fiah 

Com  m  IKS  ion. 
IdthodeabrevipeBMilne-Edwards.     Young.     8t.  PaullHlandi  Paliuor  ami  KUiott.     25  ti>  47  rutljom^; 

IJ.  S*  Fifth  Oonimitiaioii. 
Dermaturufl  meuidtii  iirandt.    25  fathoms;  U.  H/Fiah  Comnusaion. 
Hapalogmster  i^rebnitzkii  Siihalfeow.     2.*"!  fathoiiia;  U.  S.  FiHh  Commititiion. 
Pagutiis  alaakenfiia  neiiedict.     8t.  Paul  Isliiml. 

PasuruB  aleutictii  nenedicL     5G  to  t>5  fathomH ;  IL  S.  Fiftb  OommiHeioti. 
F  a  gurus  brand  ti  Heuedii^t.    G5  fatboma;  U.  8.  Fish  CommiBsioti. 
Pagiinis  con^agOBua  l^euedk-t.    r>7  to  65  fatlioum;  U.  8.  Flab  Commi^iim. 
Pa^ruA  dalli  Benedict,    26  fathoniH;  U.  3.  FIhU  Commisftion, 


I  *Tlie  lists  of   Auomura  and  iHoptida  wtsr^  mado  from  HpeL'imeas  determined  by  Dr,  Janies  K. 
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Fa^ujiti  rathbunl  Bonedu^t.     17  to  fir»  fathoiiiH ;  U*  8»  Fish  Commissi  on - 
Pagurad  spletideftcena  Owen.    4  L  to  62  fathoine;  IL  8.  Ftsb  CummiBAioii. 
Pagurus  trigonocheirufl  [StiiDpsoii).     2t?  to  57  fathnm«;  IL  S,  FihIj  Coniiiiiasion. 
Paguma  uudosus  Tloiimlirt,    2tt  falbimiH;  IT.  S»  FihIi  f'Miumiaaiou.    St.  Paul  lilaiid;  Pftlnier  unit  KItiott 
Crangoa  coinmums^  Hp.  ii«>\%     40  to  I'Jfl   fatbomfl;  t«krii  at  31  stntitiDS  by  tUe  IT.  8.  Fiiih  CofntuiNai<0Q 
Hti'atiier  Alhatro8», 

Allied  to  V,  cran^on  (h.).  The  moat  noticeable  ilifFerenees  are  as  followwr  Two 
median  s|niieH  on  the  earapitce,  considerably  in  front  of  the  middle;  ro^tram  lou|rt*f, 
more  slenilcr  iind  fipatolatej  ej'es  lar^^er;  first  to  fifth  abdominal  segments  e^icb  with  a 
transverse  jHJsk^rior  smiwth  liattened  crostj  third  to  fift.li  He^mentn  with  ;i  mnhr 
median  longitndinal  erest;  sixth  segment  with  two  prominent  blnnt  longitadiiial  kw^lv 

JXimcnmtmtt  of /t'}nalt\ — Length  of  eanijiace  from  ti|)  of  rostrnm,  IG  mm.;  width, 
11  nmi.;  length  of  boily  from  tip  of  rostrnm  to  tip  o!*  telaon,  (H  mm. 

Ttfpe  lovaUtif.—UiL  o7^  4'  20^'  K.,  long.  ITIP  52'  30'  \V.;  51  fathomg,  station  mi 

Typefi,—V.  E,  Kat«  Mas,,  No.  22826. 

This  si)ecies  is  one  of  the  moat  abundarit  shrimps  in  Bering  8ea.  It  ean  miW 
confused  with  €,  iniermeditt  Stimpson,  in  wliieh  the  posterh>r  of  the  median  8piDe«i» 
at  the  middle  of  the  carapaee,  and  in  whitjh  the  lirnt  two  abdominal  segments  bavea 
median  carina. 

Craiigon  intermedia  Stimpson,    32  to  3^1  fittUoiim;  at  3  stsitlonH  of  thr  Jlbairotfw. 
Sclerocrangon  ©harp!  Ortiiiiiiiii.     54  fathoms;  AlbairosH. 
Nectocraogon  lar  (t>wen).     33  to  3t>H  tuthoniH;  36  et^itkmB  of  the  Afhatrosn, 
Nectocrangon  craaaa,  «p*  nov.     17  to  34  fatliomg;  at  0  BtittioDH  of  the  Jihatrota, 

Allied  to  N,  al€Uikeimg  Kingsley  in  having  three  spines  on  the  median  line  of  tbe 
carapace  and  a  smaller  spine  or  spiiuile  just  behind  the  rostrnui.  The  carapace  differs 
from  that  of  N,  alaMkensiis  m  being  sliorter  and  bi'oader.  All  the  abdominal  segriieii!^ 
are  scnlptured  and  keeled;  the  first  to  lifth  havi*  a  blmit  meilian  keel,  very  short aihI 
hniDplike  in  the  first  an*!  sci^ond  segments;  the  tirst  three  segments  have  transvem 
sulci;  the  keel  of  the  lifth  segment  disa]>i*ears  toward  the  postermr  margin;  thesiith 
segment  is  much  shorter  than  in  N.  alu^kenxh ;  its  tlonble  keel  is  not  eoutinnedto 
the  posterior  margin,  and  this  niiirgin  is  devoid  of  the  shar])  spines  present  in  A. 
ulaMkensiM^ 

IHmemionH  of  female, — ^Tjength  of  carapjice,  13  mm.;  width,  1(*.5  mm.:  leagUiof 
body  from  tip  of  rostrom  to  tij)  of  tetson,  4S.5  mm. 

Tifpe  fomi%.— Lat,  57<^  4'  N*,  long.  170^  24'  W.;  2«>  fiithoms,  stiitioD  :\5M. 

Tifpeii.^v/S.  Nat  Mus.,  No.  22827. 

Spiroiitocai'is  apiniiB  (Sowcrby ).     41  tn  121  falliomH;  at  13  ^^tatious  of  ib«i  Jthain*§». 
Spirontocari  a  galmardii  ( M  i  I  nu  -  K  d  w :  irrl  h  > .     L'O  to  3(>8  fa  tit  omii ;  nt  IT  m  tn  titma . 
Bplroutocaria  gibba  (Krnyi^i ),     THl  to  r»2  fjitln^uiH;  iit  'J  «tiiti«>UH, 

Splroiitocaria  barbata,  »p.  uo\\ 

Cara]»ace  with  two  spines  on  the  anterior  margin,  one  lielow  tbe  eye,  theothff 
at  the  middle  of  the  antenna.  Dorsal  ^-arinu  extending  to  the  poatorior  thirti  «' 
the  carapace.  Rostnim  abont  onethird  longer  than  the  carapace;  upiter  rnar^o 
straight,  armed  with  Ave  teeth,  one  of  which  is  on  the  carapace  pro]»er;  distal  tw» 
fifths  of  niiper  margin  nnarined;  extremity  acnte;  lower  limb  of  slight  depth  sin<l 
taiiering  from  near  the  base  to  the  tip,  armed  witli  abvmt  nine  small  tcetli  ;H"i 
denticles,  dluunishing  in  size  and  distance  apart,  towartl  the  tip  olf  the  rotttnitn. 
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Inner  iiiiteniur*  idM>ut  two-thirds  length  of  nmtrmn.  Scale  of  outer  antennie  about 
seven -ei^hthH  length  of  rostnini.  MaxilHped^  reaching  a  little  over  ooe-half  length 
of  rostrum. 

Abdomen  with  the  fourth,  litlh,  and  posterior  half  of  the  third  segment  carioated, 
the  carina  of  each  segment  prolonged  in  a  slender,  sharii  spines  carina  of  third  Hegment 
with  a  subterminal  hump;  posterolateral  angle  of  fifth  segment  armed  with  a  spine; 
posterior  margin  of  the  sLxth  segment  armed  with  a  median  and  lateral  spine,  also  a 
apieule  at  the  inferior  angle. 

IHmenHwns  o//l'mflt7<*.— -Length  of  carapace,  to  orbit,  1*2  mm.;  lengtli  to  tij*  of  ros- 
trum, 10 J>  mm.;  length  of  body  Irom  tip  of  rostrum  to  tip  of  telson,  "l.ri  mm, 

Typt^  loeaUiy.^L^L  rs^  18'  N,,  long.  llilP  3S*  W.;  80  fathoms,  station  3497. 

Tm>e.—U.  B.  Nat.  Mus.,  No.  2282S. 

Spirontocaris  camtB^shatica  (StiuipKi^u).     20  fiahinnn;  ut  Httitiou  343S,  Jlbairi>§». 
Spirontocaria  macilenta  (Krriyer).     311  futboiiiK;  HtnLtiou  tJ5U. 
Spirontocaris  avina^  ap.  uoir. 

Carapace  with  one  anterior  spine,  below  the  eye ;  lower  angle  with  a  minute  apinule. 
Ant43rior  half  of  carapace  dorsally  carinated;  a  small  spine  at  the  anterior  fifth;  in 
front  of  this  spine  arises  a  thin  arcuate  crest  which  forms  the  chief  part  of  the  rostrum. 
Rostrum  sliort,  extending  beyoud  the  carapace  about  one  tliird  of  its  length,  but  not 
rea4:'hing  the  penult  joint  of  the  anteanular  peduncle;  its  lamellate  crest,  half  of  which 
is  above  the  earapi*ce,  is  armed  with  about  thirteen  small  crowded  spines;  extremity 
beak-like,  straight,  slightly  deHexed,  acute,  unarmed  above,  one  or  two  teeth  near  the 
end  below.  Antennuhi-  extending  considerably  beyond  the  antennal  scale,  Antennal 
peduncle  a  little  shorter  than  antenuular  peduncle;  scale  extending  two  thirtls  itw 
length  beyond  the  rostrum,  Maxillipeds  slightly  longer  than  antennal  scale.  Legs 
long  and  weak. 

Abdomen  smooth,  not  carinate;  third  segment  produced  over  the  fourth,  iM)sterior 
margin  convex  j  posterior  angle  of  fourth  segment  armed  with  a  spinulc;  of  tifth  and 
sixth  with  a  spine. 

IHmensiom  of  female. — Lengtli  of  carafiace,  tcj  orbit,  9  mm.;  length  of  rostrum 
beyond  posterior  line  of  orbit,  3  mm.;  length  of  iKxly  35  mm. 

Tijiw  forti7/fi/.— North  of  Unalaska,  lat.  54^^^  (>0'  45'^  N.,  long.  l66o  53'  50"  W.;  351 
fathoms,  station  3330. 

Ti/prH,—U.  S.  Nat,  Mus,,  No.  22829, 

Spiroutocaris  polaris  (Sahiue).     St,  Paul  Island  (Brandt);  William  Paltner^  June  21,  1890. 
Faiidalufl  borealia  Krrivt_'r.     ',\G  tt*  121  fiulitimH;  vuvy  iibiindsint;  taken  at  34  sUtum^  by  tlit^  Jlbatratm. 
Fandalus  montagiii  L,iii%vh,     25  to  121  futliiMiis;  taken  ;it  22  KtutiunN*  leea  iibmidaDt  tlinn  tlie  last. 
Paiidalua  dapifer  Murdocb.     36  to  50  fikthoiiia ;  »l  3  etJitioDs. 
Rociiiala  beUicepi!  (StiinjiHun).     i>t.  ruiil  Lsland ;  F.  W.  True. 
Arctunia  berlnganua  BeiiLHiict.     32  fathoms;  U.  8.  Fish  Cuiiimi8aioii. 
Idotea  ocboteuflis  Ikaiidt.     Seal  stuiiiai-h.     St.  Paul  Island;  F,  A.  Luumi. 
Synidotea  blecuapida  (Owoti).     4Sl  to  t)2  lathoina;  \Li^.  Fieili  Cominiflaioii. 
Synidotea  nebulosa  Benedict.     32  fathoms;  IL  8.  Fish  Commissiou* 
Anonyje  nugaz  {Phipps).     Seal  stomach.    St.  Paul  Island;  F.  A.  Lucjm. 
Ajuphlpoda  of  family  Iiyaianaeaidae.     Seal  atomach.     8 1.  Paul  Island ;  F«A.  Lacas. 
BrancMpua  bik    St.  Geargo  Iblaud;  F.  A.  Lucan. 


XXin.-A   LIST  OF  THE  PLANTS  OF  THE   PRIBILOF  ISLANDS,  BERING 
SEA.  WITH  NOTES  ON  THEIR  DISTRIBUTION. 


Hy  .1 AMKH  M.  Macoun 
Ai^Utnnt  yaittratiat  to  the  (Jeol&gival  Surteif  of  Canada* 


ThiH  list  is  believed  to  itki^liicle  all  tb<3  i*IaiitH  tliat  have  been  found  on  the  Pribilof 
JnlandH  siiicB  their  discovery  in  178*1,  The  early  travelerfl  who  made  mwh  completo 
collections  on  Unalaska  and  other  islands  of  the  Aleutian  ehain  seem  to  have  si*ent 
very  little  time  on  the  Pribilof  Islands^  only  35  8l^eeil^s  being  recx>rded  from  them  in 
Ledebour's  Flora  Ivossica.  I  have  been  able  to  find  no  record  of  any  collection  hay* 
ing  been  made  there  between  the  time  of  Chamisso  and  Kschscholtz  and  the  pureha^^e 
of  Alaska  by  the  United  States.  Mr.  Charles  Bryant,  in  1875,  ma<le  a  large  collection 
on  the  Tribilof  Islands.  A  set  of  these  plants  is  in  the  United  States  National  Her- 
barium at  Washington,  and,  I  believe,  in  the  Gray  Herbarium  also.  In  1890  Mr. 
William  I*alrner  collected  about  1(H>  species  of  tlowering  plants  there,  and  many 
mossea  and  lichens.  The  phiieuogams  were  deternihied  by  Mr*  Theodor  Holm,  the 
moAMS  by  Dr.  Kindberg,  the  lichens  by  Mr.  (Jalkins.  In  1801  Dr.  C  H,  Merriam,  one 
of  the  Ignited  States  Bering  Sea  comtuissioners,  made  extensive  collections  (over  ifO 
species)  on  both  St.  Paul  and  St  George  islands,  and  in  1802  imblished  a  list  of  the 
plants  he  had  collected.'  In  1895  Messrs.  F.  W.Tme  and  D.  W.  PrentisSj  jr.,  brought 
from  the  Pribilof  Islands  a  very  fine  collection  of  liowering  plants  (90  species).  Their 
specimens  are  the  best  I  have  seen  from  that  region^  They  were  determined  by  Dr. 
J»  N,  Rose  and  are  in  the  National  Herbarium  at  Washington. 

My  own  collections  were  made  in  the  years  1891,  1802,  1896,  and  1807j  priDcipally 
on  St.  Paul  Island,  and  comprise  182  species  and  varieties  of  phaenerogams  and 
[  VJiscular  cryptogams.  In  1807  I  had  ample  time  at  my  disposal,  and  had  then  seen 
the  collections  of  other  visityors  to  the  islands,  so  that  I  was  able  to  greatly  extend 
the  number  of  species  collected  by  me  in  former  years.  Reference  is  maile  in  the  text 
to  the  species  that  I  failed  to  lind.  St.  Croorge  Island  has  never  been  well  botanized, 
and  future  collectors  on  that  island  will  probably  mid  many  sjiecies  to  this  list. 

Through  the  courtesy  of  Mr,  F,  V.  Coville  and  Dr.  J.  N,  liose,  the  curator  and 
assistant  curator  of  the  United  States  National  Herbarium,  I  have  been  enabled  to 
examine  all  the  Pribilof  Island  plants  in  that  herbarium,  and  have  admitted  no  species 
into  the  present  list  of  w^hich  I  have  not  seen  specimens. 
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For  tbe  line  of  hw>k8  IVoiii  their  privati*  Hbriiries  uiul  mnvh  kioclly  assi.sUiicem 
the  prt^i»aratioii  of  this  piiper  1  have  to  thank  my  tVit^iid-s  l>r,  ImIw.  L.  (Jreeni%  Mr, 
Theodor  Ilolm,  and  my  father.  Prof.  Joliii  Miicouij.  Mr,  Holm's  beautiful  and  cornet 
tigureK  of  new  epedes  were  iiiade  after  a  careful  study  of  the  plants  they  repri«enl 
iSpeeies  which  I  considered  new  have  been  desenbed  by  spe^ualists,  and  other  difficult 
BlM3cies  have  been  subniitled  to  botanists  who  have  made  a  special  study  of  the  grotijh 
to  which  they  belon;^^— the  Oarices  to  Messrs,  Bailey,  Kukenthal,  Holm,  and  Wbe**l(*r, 
the  ijrasses  to  Prof.  Strribner^ — but  I  have  in  every  instanee  given  the  rmult  *if  mjf 
own  W4frk.  Where  I  have  failed  to  iii^ree  with  others  who  have  examined  iiij  hjmvi 
mens  I  have  ^iven  the  result  of  their  investigation  as  well  as  my  own. 

Dn  ]S?il8  C  Kindberg.  Dr.  J.  VV.  Eckfeldt,  Pastor  J.  S.  H.  Branth,  ami  Dr.U. 
Warnst^jft'  have  verified  or  corrected  my  determinations  of  the  eryptuganm. 

BaiKF    DKfcJCRlFTlDN     OF     THE    PEIBILOF    ISLAXDB    WITH    SPKOIAL,    EKFEBEKG8  TO 

THEIR    VEGETATION, 


I>r,  Merriatn^s  description  of  tlie  natural  features  of  the  Pribilof  IslandM  is  mt 
good  that  I  shall  not  attempt  to  imjjrove  ui*on  it.     He  siiys: 

The  Pribiluf  group  iu  Uering  Sea  is  about  STKI  kilonieterB  (220  miles}  narth  of  the  Ateutmu  I'liun 
nml  t!omprt8«3«  tht^  it*hiinjH  SL  Paul  ,mt]  8t.  <li?org6^  separated  by  about  (Hi  kikiuieteni  liOmiirtii  wX 
fM»a.  ami  two  Lnlft*,  kuowti  eh  Walrun  unci  ntO'r  ifllumla,  near  St.  raiil.  St.  Paul  ii*  the  largoil,  uifBUk- 
iiring  ubuut  23j  kilomet43r8  (U  mileH)  iu  leu^tU  by  12  kilouietora  (T^  uiih)«)  hi  grei&teat  broAilih.  R 
Geurge  ia  a  Itttlo  lesH  than  VJM  kihiiuotera  (11?  mites)  in  kngtU  tiy  a  littb^  more  thao  8  kilomotcrK^ 
iiiilei)  iu  ^reateflt  brijmlth.  The  liig:best  laud  is  ou  St.  (lOorKe^  where  li  precipitoua  clifT  froottoi; tli» 
Hra  and  a  hill  in  the  iuterior  exceed  1^75  meters  (HOO  teet).  The  bighrst  laud  ou  St.  Paul  is  4  littk 
over  IKi  luetics  OilWfmH).  The  group  is  of  vok'auie  origin  aud  tho  general  Hurfai*e  Ia  rollm^  villt 
pret  ipitiiu.H  rlitlH  atung  the  water  frout  lu  many  jdacen,  alternating  with  broad  valJejra  mud  UmoL 
Tlu'  tdiir»  produmiuatHi  uu  8t.  George.  In  wnninier  tbt^  islaiida  are  iilinoat  coustantly  euvclopMi  m  U*f. 
The  atnioapbrrti  is  «atanttod  (the  wet  and  dry  bnlba  rrgiaterLug  the  same)  and  ttie  tem^wntuiv  it 
uuiforiuly  low^  the  thermometer  raughig  from  7    C,  (If*' -  F.)  to  i>*-^  C  (iS'-^'  F.),  or  rarely  10   C.  ir^  Ki. 

The  mmdy  ahorei*  aiul  dune^  of  tbe  i*ribilof  Islands  support  a  very  scuut  ve^'eto^ 
tion,  Ckwhteitria  offuinuUt(,  A remirla  pephukft^  and  Efifmus  mollvt  are  the ebiirmtterbtk 
species.  LaihyrUnK  mayitimuH  and  Merienski  mtwitima^  though  not  i-are,  iirc  far  item 
common,  and  these  five  speeies  are  the  only  shore  plants  that  were  seen.  A  few  plwte 
that  are  not  of  general  distribution  ^m\v  on  elitfk  near  the  sea,  Atuong  theue  we 
iPraha  hirtti,  N^aodrabinjranditiy  ArabiHiimbujitay  iSn[fina  (i nnaei  uml  tSaj:i/ra{iabraekaiB, 
Kear  the  village  on  St.  Paul  Island  and  elsewhere  on  the  lower  levels  on  both  island* 
the  ponds  iind  lakes  are  surronuded  by  mud  Oats,  on  wbieh  n  number  of  spedesgrow 
that  are  not  found  el?^e where.  The  eommom^st  of  these  are  Ranunculm  kypeftbarfUy 
RannnriilH^  repians^  Monlia  fontnntty  Sfellarm  humi/uHa^  and  PutetUilla  awmii^ 
ChrtfHanthemttm  arctiritm  m  sometimes  found  with  them,  but  is  commoner  in  wet  j»lio» 
i>u  hi^ber  levels,  especially  on  St.  George  Island. 

The  number  of  bog  and  marsh  plants  is  very  snuillj  though  m;uiy  of  the  qxdM 
that  grow  elsewhere  are  also  found  on  the  damp,  boggy  s[)ot8  that  are  so  chancUr- 
istie  of  both  islands.  There  is  but  one  true  bog  ou  St*  Paul  Island ,  se vend  dd  St 
George.  On  these  Ruhus  ehamaemtfru^^  i^fLvi/nuja  kircidu^^  Pedkmlftriit  nudeiic^i.yiXid 
PctusitrH  frigida  grow  in  profusion,  but  they  are  all  found  on  other  |>arts  of  the  ijtbiid. 

The  greater  part  of  the  surfaee  q£  both  islands  is  tundra  like  and  much  re«iembli> 
the  barren  grounds  of  arctic  America.    The  commonest  plants  throughout  tbe  wind- 
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blown  and  elevated  parts  of  tbe  fslaods  are  Silene  acauliSj  Aretmria  mnerocarpay  anil 
'^rifrkhiitju  ekaminsonh^  all  forming  cuNljion»  a  foot  or  more  in  iliameter,  Euireina 
VediemfUii^  Paparer  rudiratum^  Oeitm  roHHti,  Pote^itilhi  riUoJia,  Artemkia  gfobtthiria^ 
Wamjmnuhi  laMtoearpa^  PedieidariH  langHdorJii^  and  Pt'dkuhirh  htnattu  On  the  more 
lexixised  plac-es  and  of  not  nearly  so  general  distribution  are  Cardammc  bellkii/oUa^ 
\Ijtfchniii  apeUihiy  Okrymsplrnium  beringianumf  Sa.ri/ragf(  davimca^  Sari/raff *i  nerpyh 
\Ufolin^  AKltr  xibiricm,  and  (hmtUintt  tjlaurn, 

(rrassy  banks  and  upland  meadows  are  frequent,  generally  near  tlie  sea,  and  on 
Ftliese  grow  many  speeiea  that  are  not  found  on  the  bleaker  and  more  elevated  parts 
fof  tlie  iftlarids.  Oonspicuous  among  tlieso  are  HanimcHfuM  ftlfmefniy  RnmmeufnH 
\2'j8ch»efiidfziij  Vt$Ieriana  eapitatitj  Taraxaeum  officinaJe  var,  lividumy  two  species  of 
iPolenttmimu  and  Pedwitlarin  rertwiUata.  Vlai^toma  tiarmentogay  Vifda  langmlorfii^ 
jHentiannfrigidajiim]  rrimnia  e.vlmia  an^  Monietimea  found  witli  the  above  speeie??, 
kbut  are  more  (*ommon  in  damp  sheltered  plaees  among  the  ro«ks  in  the  iiiteiior  of 
fSt.  Paul  IslatnL  On  one  bank  near  a  little  pond  at  the  southwest  end  of  Ht  Paul 
jlshnid  1  Ibnnd  (Joptis  trifolia<f  if  cranium  erkinthitnij  Arnica  unnlaskensiH,  antl  Vrroniea 
JsteUeriy  not  Heen  elsewhere  on  the  Pribilof  Islands. 

There  are  many  level  areas  of  considerable  extent  on  both  ishuids,  called  by  Dr. 
[Merriam  *« moss-bogs,'^  but  no  true  bog  plants  are  found  on  them,  though  the  soil  is 
IsaturattHl  with  water  and  covered  witfi  a  thick  carpet  of  raoss^  principally  Hifpnum 
[and  IvttvomilriuH--hU\e  Hphagiium.  No  plants  are  found  on  these  areas  that  do  not 
[^•ow  on  the  higher  and  drier  ground,  though  Empeirum  nigrum  is  in  such  places 
aore  abundant  than  elsewhere* 

Special  referenee  has  been  made  to  but  a  small  part  of  the  whole  inimber  of 

Ispeciea  on  the  islands,  but  those  named  give,  it  is  hoped,  a  general  idea  of  the  nature 

lof  the  vegetation.     Many  of  the  commoner  species  have  not  been  mentioned  and  no 

graftses  or  carices  have  been  referre<l  to,  bnt  the  relative  abundance,  antl  generally 

the  habitat,  of  each  s|>eeie9  is  given  elsewhere. 

IGBOGBAPHICAL  DISTRIBUTION  OF  THE   PHAENOGAMS  AND  VASCULAR  CRYPTOGAMa 
KNOWK  TO  OCOUB  ON  THE  PEIBILOF  ISLANDS. 


No  part  of  this  paper  has  been  prepared  more  thoroughly  and  carefully  than  tliat 
Fshowing  the  geographical  distribution  of  the  plants  found  on  the  Pribilof  Islands, 
Lsome  id'  the  plants  may  have  a  wider  range  than  1  have  indicated,  btit  I  have  in  all 
[eases  gcKid  authority  tor  the  occurrence  of  species  in  the  districts  1  have  referred 
[tliem  t-tj.  The  authorities  consulted  will  be  found  at  the  end  of  the  list  itself.  This 
[part  of  my  paper  was  written  in  conjunction  with  Mr.  Thcodor  Iloluu  Mn  Ilolm  has 
[collected  from  Greenland  eastward  to  Nova  Zembla,  I  from  Labrador  and  Hudson 
Bay  westward  to  Bering  Straits  and  Kamcliatka. 

As  will  be  seen  from  the  list  itself,  the  great  majority  of  the  plants  found  on  the 
Pribihjf  Islands  are  circumpolar  in  their  range,  and  in  this  respect  the  Hora  of  the 
Pribilof  rslamls  allbrds  a  marked  contraat  to  that  of  the  Commander  Islands,  in 
nearly  the  same  latitude,  on  the  we^st  side  of  Bering  Bea,  Many  of  the  species  are 
the  same  on  both  groups  of  islands,  but  on  the  Commander  Islands  the  number  of 
species  that  are  essentially  Asiatic  far  exceeds  the  number  of  those  on  the  Pribilof 
Islands  that  are  distinctly  American. 
51>47— PT  3 36 
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ANNOTATED  LIST  OF  SPECIES. 

PHAEK  OGAMS. 

1.  Anemone  richardaoui,  Hm)k. 

Very  abundatit  amoug   mose   and   ^rass.     Flowering    in    Amie  and  ilifflcQlt  i 
discover  later  in  the  HeiiBoii.     Specimeun  eoHeeted  with  under^rouiiil  stems  ttftm 
ta  3  feet  h)i]g, 

2.  Rajiunculus  trlchophyllua,  Chaix. 

Found  ill  only  one  locality  on  St.  Paul  Island— a  smaH  lake  near  the  villav^e*  Tbe 
water  iu  thin  lake  varicB  in  dei>th  in  ditt'evtMit  yearn,  and  three  forms  have  Imvu 
C4)llei"t«d  there — the  ty|>ieal,  tlie  HuhterroH trial  (var,  carttpitoHMti)^  and  **  the  dw»rf  fonM 
with  eapillary,  Habby  leaves^  (var.  eon/ermHdes). 

3.  Ranunculus  hyperboreua,  Rnttb. 

Comnion  by  lakes  and  ou  mud  Hatn  on  both  islaudn*  (xeuerally  associated  with 
Man  i  ia  fan  fan  n . 

4.  RanimcuJiis  pygimaeui^  WuliL 

Bt.  Paul  Islautl.     Collected  only  hy  Mr,  William  Palmer, 

5.  Ranunculus  reptaiiB,  L. 

Oooimou  by  pond^  and  lakeH  cni  both  iislaud^* 

6.  Ranujiculna  pallasii,  Srlil. 

(J rowing  in  Sphiujnmn  by  u  winall  \m%%i\  on  St.  Ueorge  Island. 

7.  Rajiunculua  altaious,  I^sixuu 

Connmm  in  upland  meadows  on  both  inlands.  The  specimens  from  the^e  Lsl^ds 
liave  beeo  generally  referred  to  /i.  nivalin^  but  in  the  writer^s  opiuiou  are  not  that 
spe€ie8, 

8.  RanunculuB  eschacholtzU,  Si^hl. 

Not  rare  on  St  Paul  Iftlainl  on  grassy  banks  where  the  miow  lies  late  in  the  w^mp 

9.  Coptis  tri folia,  Satisb. 

Two  specimens  of  this  species  were  found  in  18^16  on  a  grassy  bank  near  thr  mnii 
end  of  Bt.  Paul  Island. 

10.  Aconltum  delptiinifolium,  J>C. 

From  3  or  4  inehes  htgli  on  bleak  uplands  to  2  feet  high  among  grass  near  (k 
sea  level.     Common  on  lioth  islands. 

11.  Papairer  radicatum,  ]{(ittU. 

/*.  nudiennle,  L,  v:ir.  arcticam,  Elkun» 

Common  on  both  islands.    The  tlowers  of  this  poppy  are  on  the  Pribilof  Ukmb 
larger  and  more  showy  than  I  liave  seen  then»  elsewhere.     Murl>eck  has  shown  (tf*!** 
Botaidske  Litteraturbliiile,  No,  13,  i*.  *J<tH)  that  tin*  aretie  pojipy  so  generally  rderred 
to  i*.  nudicmiie  is  not  that  species, 
la.  Papaver  macounll,  Oreeoe,  PlU-tiuia,  V.^1,  III,  p.2l7.     (Pl»te  LXXXVIllO 

Perennial,  scapose,  the  very  »tA>ut  a<:apea  ofU^n  a  foot  high  in  fruit,  thret^orl 
times  surpasaing  the  tuft  of  leaves,  hirsute  hispid;  leaves,  even  the  (kctiute^,  conip 
tively  devoid  of  luiiriness,  sometimes  wholly  glabrous;  leaf  outltiie  ovate  rather  Uii« 
obovate,  the  pinnae  oblong  lanceolate  to  almost  linear;  petals  i  (rarely  5),  van^ 
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olx>vate,  enjsdentate,  often  U  inches  long,  yeHow,  fading  greenish;  pods  1  inch  long, 
narrow,  clavate  oblong^  1  to  5  angled,  hispid  except  on  the  prominent  anglcR  or  ribs. 

Ivasily  diHtiiict  from  all  other  boreal  poppies  by  it«  narrow  capsule?^,  whic*h  are 
aluicmt  iivute  by  the  astteiiding  position  of  the  4  ol*  5  raya  of  the  stiginai  thuH  approxi- 
mating the  si^rtiely  tenable  genn«  Meconoimw, 

This  Iveaiitiful  poppy  tlowers  about  two  weeks  later  than  P,  radu'tftunK  It  wa« 
while  r-fjllectiu^i:  the  latter  spet^ies  in  1897  that  the  antlior'H  attention  wan  attnict.4?d  by 
the  leaves  of  /*.  muctmnii^  which  ditler  in  eolor  as  well  as  shajie^  etc.^  from  those  of 
i*.  rtuUvatum.  Visiting  the  same  spot  later,  P.  rudivatum  was  found  with  ripened  seeds, 
whih*  P.  mftennnii  was  imly  in  tlower.  It  was  fonnd  in  abnudanee  later  in  the  season 
on  other  parts  of  St.  Paul  Island. 

13.  CorydaUe  pauciflora,  Peirfi. 
Not  uncommon  on  St.  Paul  Island,  generally  in  nniss.     Flowering  early  it  is  soon 

hidden  by  grass  aud  tJie  foliagi^  of  other  plants. 

14.  Nasturtium  paltiatxe  1»C. 

Among  Mr*  ['aimer's  plants  from  St.  Paul  Island  were  specimens  of  this  speciea. 
After  carefully  l»>oking  for  it  in  all  localities  where  it  was  likely  to  grow  but  wrthont 
discovering  it,  1  am  forced  iA)  the  conclusion  that  Mr.  Palmer^s  specimens  were  col- 
lected elsewhere.    As  I  may  be  mistaken  in  this,  however,  I  include  it  in  the  lisL 

15,  Draba  turta,  L. 

lirahu  iHianti^  Merrlain's  Liat. 

Common  on  the  edges  of  cbOs  and  on  sandy  sIo^k^s,  8L  Paul  Island, 

16,  Draba  wahleiibergiif  Ihirtm. 
Rare  on  exjiosed  hilltops  on  9t.  Paul  Island. 

1 17.  Neaodraba  grandia,  Urotiin^  Fittunia,  VoL  III,  p.  253.     (Plat©  LXXXIX.) 
J^rnha  grand  is,  Lauj^silorll'. 

Peduncles  about  twice  the  length  of  the  central  tuft-  of  leaves  and  5  to  10  inches 
high;  pods  nearly  3  lines  broad  and  from  orlticular  to  ovalj  on  asc^endiJig  [pedicels  of 
one-half  to  tbree-ftHirths  inch  louj?. 

Common  on  damtush  rocks  aud  cliffs  on  both  islands. 
^         This  is  without   iloubt  (Joehlearia  Hpathulata  llC*,  collected   on  St.  George  and 
St,  Paul  islatids  by  Chaniisso  and  Eschscholtz.    Fruiting  specimens  are  in  general 
appearance  much  more  like  a  Cochlearia  than  a  l>raba» 

18.  Butrema  edward&il.  K.  Br. 

Kot  rare  on  uplands;  generally  growing  among  moss 

19.  Cochlearia  officinalis,  L. 
(Jomiuou  on  both  islands. 

i  20.  Cardaoune  belli difolia,  L. 

Hare  on  the  most  exijosed  parts  of  the  interior  of  iKyth  islands. 

^  21.  Cardamine  pratenais,  L. 

Oomm*>n  by  jwinds  on  b<>tli  islands, 

_22.  Cardamine  unsbenata,  Gr««ii6,  Fittonin,  Vol.  Ill,  p.  IM,     (Plato  XC.) 

Stems  several,  10  to  20  inches  high  trom  slender  horizontal  rootstocks,  erect,  spar- 
ingly leafy  to  the  summit,  the  herbage  glabrous;  all  the  leaves  pinnate,  the  lowest 
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with  from  3  to  5  rnnnded  or  oval,  the  npiier  with  5  or  T  more  elongaied^  taAetSytkn 
all  eiitiri;  or  very  Bpariiigly  toothed;  flowers  few,  small^  white,  ofti^ii  3lo  &mAfuA 
from  corymbose  to  siibumbellatef  Btamens6;  pods  erect  (on  pedic^la  of  sbovt  oi»-1iili 
itich),  about  three-fourths  line  wide,  three- fourths  to  1  ineh  long  indodipg  tli«|n»i^ 
neut  beak;  valves  not  elastic;  seeds  about  8  or  9  under  e^€h  valre^  rattier  liife. 
Species  somewhat  nearly  allied  to  the  Califomian  €,  Breteeri, 
Very  com  moll  in  damp  phice«  on  both  islands.  Collected  in  a  great  iWfl^fiT 
forms,  according  to  habitat^  but  all  answering  well  to  Dr.  Greene's  deMsripUoi. 

23.  Cardamine  hirsuta,  L, 

A  small  perennial  plant  mueti  resembling  the  Knropean  C  imierw^edm  hm  hem 
referred  here.     It  is  rare  on  St*  Paul  Island. 

24.  Arabia  ambigua,  DC. 

Not  ran^  on  f,^ravelly,  rocky,  anrl  sandy  banks,  St.  Paul  Island. 

25.  Viola  langsdorfii,  Ki^ii  h. 

Common  on  hillsides  and  in  depressions^  on  both  islands. 

26.  Viola  palofltriB^  L. 

Bare  on  damp  banks  on  St  Paul  Island* 

27.  Bilene  acaiilio,  L. 

Common  on  exposed  hillsides  on  botli  islands. 

28.  Lychnis  apetala,  L.,  vnr.  glabra,  Ut^gtil. 

Common  on  uplands  on  St.  Paul  island.     The  St.  Pani  Island  plauUaf^wid^ 
dil!'erent  from  t>i)ical  i/.  apetala  and  probably  constitute  a  good  specieo. 

29.  Arenarla  macrocarpa«  Pursb. 

Forminij  large  cushions  on  thi3  uplands  on  both  islands. 

30.  Arenarla  arctica,  Stev. 

With  the  last  on  St^  i^anl  Island,  but  mach  more  common, 

31.  Arenaiia  peploides,  L. 

Common  on  both  islands. 

32.  SteUaria  media,  Srnitli. 

Common  on  low  grounds  near  the  villages  on  both  islands* 

33.  Stellaria  borealia^  HigeK 

S,  vruHftifoUitj  Men  mm'a  Liat. 

Uather  rare  on  St,  Paul  Island. 

34.  SteUaria  boreaUa,  nigt^l^  var,  corallbiai  Fenzl. 

Damp  places  on  St,  Paul  Island,     Conimon. 

35.  8t«Uaria  calyo anther  Hung. 

Kather  rare  on  St,  I*aul  Island. 

3€.  Stenaria  longipea,  Gulilie,  var.  laeta,  T.  ami  O. 

A  imv  immatnre  specimens  of  what  I  believe  to  be  this  variety  were  collected! 
Ht*  Paul  island  in  1801.     Dr.  B.  L.  Hoblnson,  however^  thinks  them  a  form  of  & 
ruMci/til  iuj  W  i  1  Id  • 
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r37.  Cerastium  alpiniim,  L* 

Oominoii  oil  both  islands.  Very  variable,  according  to  habitat*    C  arrenaej  induded 

ID  Dr.  MeiTiain's  list  on  tho  authority  of  Dr.  A'asey,  conld  not  be  tbuiid  in  the  Unit^id 
States  National  norbiirinm  at  Washington  and  has  been  excluded.  The  specimens 
80  named  were  probably  a  form  of  €.  alpinum, 

38,  Saglna  liimaei,  Treal. 

Common  on  earth  and  rocks  on  both  iBlands. 


39.  Sagina  nivaHsv  Fr, 

Bare  on  St.  Tanl  Islamh 


r 


*0,  Saglna . 

A  few  8i>e€imens  of  a  minate  caryopliyllaceoiis  plant  were  collected  on  St.  George 
Ishiiid  by  Mr.  Trevor  Kincaid  in  1897.  Dr.  Robinson^  to  whom  the  8i>ecimen8  were 
submitted,  decided  that  it  was  different  from  any  caryophyll  known  to  him,  bnt  the 
material  was  tt*o  poor  to  base  a  new  species  upon.  Though  thought  by  Dr,  Eobinson 
t«>  lie  an  Arenaria^  I  agree  with  Mr*  Holm,  who  also  examined  the  8[)ecimeus,  that  they 
should  be  referred  to  Sag t mi. 

41.  Claytonia  sarmentosa,  C.  A.  Meytjr. 
C.  arcHca^  Moiriam'^a  Li  at. 

Comnjon  on  both  islands,  generally  with  Viold  langaditrjii. 

42.  MontJa  fontaua,  L. 
Oommon  on  mud  Hats  and  damp  rocks  on  both  islands^ 

43.  G«rauium  eriautlium^  DC. 

On  a  grassy  bank  by  a  pond  near  the  soath  end  of  St,  Paul  Island. 

44.  liupinuB  nootkatQnais,  Dod* 

One  of  the  most  c4)n8picuou8  and  characteristic  plants  on  the  Pribilof  Islands. 

45.  Ijathynis  raarltimus,  BigeU  var,  alentlGOB^  Greeno. 

On  beaches  and  amoug  saud  duues  on  both  islands. 
4€.  RubuB  chamaemoruB,  L.. 

In  boggy  places  ou  both  islands. 
47.  Hubus  atallatus,  Smith. 

Upland  meadows  and  on  sandy  soil  mi  both  islands. 
40.  RubuB  arcticuH,  L. 

Not  so  coTninon  as  the  last^  but  not  rare  on  either  island.  Hpoeimons  easily  sep- 
arable  from  either  s|>ecie8  were  collected  iu  18!)7,  but  as  tliey  may  possibly  be  the 
result  of  hybrid ii^ation  between  E,  arcticm  and  E.  tttellatua  no  attempt  to  describe 
tbem  has  been  made. 

4d.  GcuixL  roBsil,  Beriiij;**. 

Udlsidcs  and  uplauds  ou  botli   islands. 

50.  Sibbaldia  prooiimbejifi.  L. 
Bare  ou  exposed  banks  and  iu  the  interior  of  St»  I'aul  Island. 

51.  FotentOla  ajiseriiia«  L. 
By  ponds  arul  marshes  on  both  islands. 
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S2.  PotentlUa  fra^ornftls,  WlUcLr  irUloBa,  PiilL 

Cdehihou  un  rucky  batiks  un  both  tBlatids* 
$3.  Potentllla  eiiiar^iiata,  Furflh- 

Expti^^ed  hillsides  an  both  mlands, 

54.  Comaram  palustre,  L. 

Murshy  placen  and  by  bog»  and  [Kvtids  on  both  Islands* 

55.  SaJdfraffa  hieraoifolla,  WaUbt.  Kit. 

Not  auGommoii  in  datui>  inos^y  pluics  on  both  ialaodg. 

56  Saxifraga  dairurica,  I'* 

liare  otj  43S|K>Hed  »ln|>ei(  i>ii  liotti  islands, 

57  Sazlfraga  stellarlft,  L.«  V!&r.  comos^«  Poir. 

Rare  on  high  interior  of  Bt.  Cieorge  Island, 

58^  Sajcifraga  u«lBoiilaiia,  Di>u. 

A  «x>uimon  and  variable  Saxifnigi*,  generally  referre<i  Uf  iS^  punetaf^y  L.,  is  foumi 
on  chores  and  islands  throughout  the  Bering  Se^i  region,  bnt  a  t^oniiKirison  of  this 
plant  with  Morrison- s  figure,  to  whii^h  Linnaeus  refers,  »hows  that  it  U  not  8,pmfwML 

59.  8audfra§a  »etpylUfoUa«  Fursh. 

*S'.  chrjfaanihat  Merriam's  list. 

Not  rare  on  exposed  parU  of  interior  of  Bt  Paul  Island. 

60.  Saxliraga  braoteata,  Umu 

Oommon  on  damp  roeks  on  both  ii$landi!« 

61.  Bsudfraga  liirctilu«t  L. 

In  boggy  places^  St,  Paul  Isliiud, 

62.  Sajd&aga  hlrculus,  L.,  vAr.  alpina»  Kni^lnr,  Mini.  Blui.,  p»  124. 
Low,  2  or  3  inches  high,  densely  oaespttosef  the  leavein  broader  than  in  tlm  lyps^ 

subHpatuIat€,  petals  larger,  deep  yellow.  With  ChrtfMOMpiniium  htrinrfinnttm  on  th^ 
more  exposed  hillsides  in  the  interior  and  toward  the  northwest  end  of  St  Paal 
Island. 

63.  Chrysosplenium  beringianum,  Rom,  Bot.  Gaz.,  Vol.  XXIII,  p.  275.     (Plate  CXI.) 

^^Rootstock  2.5  to  5  cm.  long  ( Y),  creeping,  sending  off  many  long  fibrous  roots; 
radical  leaves  and  stems  several,  spreading  and  forming  a  dense  rosette;  radical 
leaves  small;  petiole  slender,  1.3  to  4.5  cm.  long,  broader  at  base,  the  margins  (espe- 
cially below)  ciliate  with  long  purplish  hairs;  blade  reniform,  6  to  11  mm.  broad,4to5- 
crenate,  creuations  sometimes  gland-tipped,  thickish,  pale,  and  glabrous  below,  dark 
green  and  glabrous  or  somewhat  pilose  above;  stem  2.5  to  5  cm.  high,  naked  or 
bearing  a  single  leaf  below  the  involucre;  involucral  leaves  several,  entire  or  S-crenate, 
extending  beyond  the  flowers;  calyx  5  to  6  mm.  broad,  4-lobed,  purplish  or  becoming 
so ;  sepals  very  broad,  nearly  orbicular,  rounded  at  apex ;  disk  very  prominent,  strongly 
8-lobed;  fruiting  calyx  turbinate,  1  mm.  high;  capsule  2-horned,  6  to  10  seeded;  seeds 
oblong,  0.5  mm.  long,  shining,  delicately  reticulated. 

This  species  has  been  confused  with  C.  alternifoliumy  from  which  it  appears  to  be 
abundantly  distinct.  C.  alterni/olium  differs  in  its  habit  in  lacking  the  thickish  root- 
stocks  and  possessing  only  slender  stolons  and  filiform  roots;  in  its  larger,  nsoally 
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much  liirgt^r,  leaves  riiorc  niimeroua  aiul  generally  double  crL^uaiitms,  the  ^umller 
iiitleiitatioii8  coutiiiuing  a  glauti,  or  wlien  siuiply  creiiate  esR'li  iTeuatKui  •^laud  tipijed, 
tliiii,  uieiabrauacei)U8  in  texture,  (when  dry)  paler  m  color;  i>etioles  with  uiarijiDH 
UHually  glabrous  but  8oinctime8  eiliate  with  a  few  white  hairs. 

Our  form,  which  resemblen  0.  tetramlrum  iu  the  size  and  shape  of  the  leaves,  has 
8  stameiiM  instead  of  4,  purple  instead  of  greenish  dowers,  larger  and  definite  seeds 
(it  to  1(*  instead  of  3U  to  50),  stronger  lobed  disk,  and  apparently  differs  also  in  it** 
habit/ 

Abundant  on  disintegrated  scoria  in  the  interior  of  St,  Paul  Island* 

64.  ChryaoBplenlum  alter uifoUum,  L. 

A  few  specimens  were  collected  ou  St.  George  Island  in  1897  by  Mr.  Trevor 
Kincaid. 

€5.  Pamaaaia  kotsebuei,  C^hajii.  and  ScbL 

Not  rare  on  8t.  Paul  Island. 
66,  Hippuris  vulgaria,  L. 

Common  ou  St*  George  Island,  rarer  on  St,  Paul  Island, 
67^  Epilobium  olavatum,  Tn*  lease. 

Rather  rare  with  irenUana  teneiUi  on  bare  spot^  on  low  hills.  The  hL  amigallidi- 
folutm  of  ]lr.  Merriani^s  list  seems  to  be  referable  here. 

65.  Bpilobltim  behxingiaiiuin,  !f»iisakn. 

Not  rare  in  damp,  springy  places  on  both  islands. 

69.  Bpiiobiiim  spicatum,  Lam. 

Not  not^d  until  1897j  when  plants  were  found  in  several  places  on  St,  Paul  Island. 
It  is  doubtful  if  it  ever  matures  its  seed  there,  as  the  only  Hpecimen  seen  irj  bloom 
wad  collected  by  Mr.  Kincaid  September  1,  very  soon  after  which  date  all  plants  are 
frozen. 

70.  Iiigustioum  scoticum,  l^. 

dim  moil  in  upland  meadows  and  on  hillsides  on  both  islands. 

71.  Selinom  bentbajnl^  Iluok, 

Common  on  lH>th  islands. 

72.  Coeloplureum  gmeUaJ.  Leiii^li. 

n*rratlft*m  hinaiMm  of  Miirrtam'^  Ust. 

Very  abundant  on  both  ishinds.  The '' pooch  ka*' of  the  luitives  on  the  Pribilof 
Islatiiis,  and  eaten  by  them  as  Heracleum  lanatum  is  eaten  elsewhere. 

73.  Cornus  suecica,  L. 

C,  unala^kenitiHt  Mtiiriam'n  list. 

Not  rare  on  grassy  and  mossy  slopes  on  either  islaud. 

74.  QaliuDi  trifidum^  L. 

Wet  banks  of  ponds  on  SL  Paul  Island. 

75.  Valeriana  capitata,  l^aU. 

Common  in  me^^lows  and  on  damp,  grassy  8loi>es  on  both  islands*  F.  »ylvatica^ 
recorded  in  Dr.  Merriam's  list  as  having  been  collected  on  St.  Paul  Island  by  Mr- 
Tow  useud,  lias  been  excluded. 
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76^  Aatar  slblHciu,  h. 

Coin  ITU  in  11]  ex]K)Hecl  places  an  Bt.  P»q1  Inlmid. 

77*  AcMUea  millefoUtutt,  L. 
CotDtUQti  on  both  isJaiidis* 

78.  Chrysautbemiim  arctlQiiiD,  L, 

Jjow  saline  meuddWH  and  on  damp  uplandH.    (jottiuion  ciii  both  U1atida« 

79.  Artemisia  globulmrin,  C?]miii. 

Commoii  oti  barrtiti  mourn  mnl  )iillt€)|)Ei  on  both  mlatid8« 

80.  Artemisia  ooi^eslGat  Frim,  viir.  paolfica,  CI  ray* 

Commoii  on  both  ish^nda 

81.  Aitemiaia  ricbardsonlaaa^  Btvm, 

Earo  oD  St.  Paul  Lshitid* 

82.  Artooyaia  votsaria,  L.,  var.  ttleall,  LMdh. 

Uommori  mi  hiUsidc5H  on  botU  Ukuidii, 
8S.  Amlca  tinalaajLaiiali^  hem. 

A  few  plants  ill  OQO  Imsality  near  the  miutb  iMid  of  8U  Paul  IslauiL 

84.  P«taaitea  frig! da,   FrWrn. 

Ry  all  fjondK  and  bo^^gy  placets  on  bttth  li^latid^ 

85.  Seoeclo  paeiido-armca,  Lena, 

Bandy  nhoreA  and  Hand  diiniifl  on  b^ith  iHlaodB. 

86.  Taraxacum  ofQclnaie,  Wfib®r,  viy*  n^diua,  Knoh. 

Ooninion  on  gmmy  slopes  and  rocky  bank»  on  both  Ulandiii 

87.  Campajiula  uiii0ora,  U 
Cointnou  anionic  mom  on  the  lower  billB  on  St.  Paul  Islands     €»  pUom  uf  Mt^r 

riaui'8  list  liaii  been  excluded,  as  no  s[>eGiujens  eould  be  found  in  the  trnited  ^mm 
NutioiiJil  Ilerbarininj  and  it  haa  been  reported  by  no  oiieelse^ 

88.  Campanula  laaiooarpa,  Cham. 

On  grassy  banks  and  uplands.  Common  on  both  islands  and  very  variable. 
Small  specimens  collected  in  1896  in  general  api>earance  are  widely  different  from 
typical  plants,  but  closer  examination  shows  that  except  as  to  size  they  differ  only  iu 
being  less  pilose  on  the  calyx  and  less  ciliate  along  the  petioles. 

89.  Pyrola  minor,  L. 

Bare  on  St.  Paul  Island. 

90.  Armerla  vulgaris,  Willd. 

Common  on  both  islands. 

91.  Primula  ezimU,  Greene,  Pittonia,  Vol.  Ill,  p.  251.     (Plate  XCII.) 

Bootstock  simple;  scai)e,  6  to  16  inches  high,  twice  or  thrice  exceeding  the  foliage; 
spatulate-oblong  or  oblanceolate  leaves  thin,  glabrous,  entire  or  obscurely  crenate  or 
dentate;  upper  portion  of  the  scape,  and  more  particularly  the  pedicels,  densely  white- 
forinose;  umbel  few-flowered  and  somewhat  one-sided,  the  flowers  inclining  one  way; 
calyx  cleft  to  the  middle  or  a  little  more,  the  segments  oblong-linear,  scarcely  acute; 
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corolla  very  large,  ricli  hhu^k  purple^  its  segments  entire  or  somewhat  orose,  not  emar- 
giiiate.     Usually  referred  to  J\  niralin. 

tVery  eoiiimon  on  St.  Paul  Island^  flowering  a  little  later  than  1\  mneounUf  but  in 
bloom  for  a  miicli  longer  period,    llarer  on  St.  George. 

92.  PrimuJa  macoiinii,  Greene,  Pittonia,  Vol.  Ill,  pp.  251  and  26(>.     (Plate  XCIII.) 

■  St*mter  than  the  last;  the  rootatock  brauehed,  and  the  Hcapes  and  kaf  clnaters 
tlins  tnffiOd  forming  a  masn;  leaves  obovate  to  oblaneeolate,  entire,  glabrons,  the 
inlloresceiK'e  slightly  ghindnlar,  bnt  without  a  traee  of  farinose  itidumentj  umbels 
many-flowered  and  perfectly  eiiuilateral;  calyx  cleft  well  below  the  middlej  its  brtuwl 
segments  oval,  or,  if  narrower,  somewhat  Bpatulate-oblong;  corolla  much  as  in  the 
preceding,  but  of  a  lighk^'  pnrple, 
H  More  nearly  related  to  I\  parrel  than  to  P,  nivalu.  The  foliage  in  this  last  is  of 
™  mnch  thinner  texture,  mueli  more  conspicuously  veiny,  even  reticulately  vemilose, 
the  retieulations  showing  central  glandular  dots,  The  dried  leaf  is  so  thin  aw  to  be 
l>erfeetly  translucent,  and  its  margin  is  finely  dentate^  as.Palhis'a  ligure  shows*  Hut 
in  I\  mamunn  the  leaves  are  thick,  completely  opaciue  when  dry,  scarc^^ly  veiny,  not 
in  the  least  reticulate  or  dotted;  nor  is  there  any  trace  of  farinose  induraent. 

Very  abundant  on  St,  (Icorge  [sland,  flowering  and  niatnring  earlier  than   the 

»last.     In  living  plants  the  flowers  are  much  lighter  in  color  in  P.  eximia  than  in 
J*,  mmvunii^  varying  mnch,  however,  in  dried  spel^imens. 

93.  Androsace  villoaar  L.  * 

I         Common  im  the  slo[>es  of  the  lower  hills  on  both  islands. 
94.  Trieatalifl  europaea,    [^.^  var.  arctica^  Lcdisb. 
Kever  abundant,  but  found  in  many  places  on  both  islands. 

95.  Gentlana  teuella,  Kottb. 

liather  rare  on  St.  Piml  Island,     Fouud  only  on  a  few  bare  spots  on  low  bills. 
Flowers  ochrolencous  or  blue. 

96.  G^Btiana  Mg^lda,  Haenko. 
K         Common  on  both  islands. 

97.  Oentiana  glauca,  PaII;i.H. 

Rare  on  the  most  exposed  pbices  on  both  islands. 

198.  Polemouium  oaenileum,  L.,  var.  gTaiidifloruin^  Ltulub, 
Abundant  on  the  slopes  of  the  lower  bills  on  both  islanda. 
99.  Poleiaonium  ptilchelliim,  UnugLs  var.  maoranthumf  Ledi'b. 
Often  with  the  lastj  but  also  on  the  more  exiK>8ed  hillsides.     Whitellowerod 
plants  very  common, 

100,  Eritxichium  cbamlaaonia,  A.  DC. 
Common  on  St.  Paul  Island. 

101,  Mertensia  maiitinia,  Don, 

B        Not  rare  along  the  seiishore  on  both  islands. 
103.  Veronica  serpyllifolia^  L. 

Sl>ringy  places,  St.  Paul  Island. 
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103.  Veronica  stelleri,  Tall. 

Grassy  bauks  by  a  i)ond  Jiear  the  south  eud  of  St.  Paul  Island. 

104.  Pedlcularis  verticUlata,  L. 
Common  on  both  islands. 

105.  Pedlcularis  sudetlca,  WiUd. 

Not  rare  about  marshes  on  St.  Paul  Island. 

106.  Pedlcularis  langsdorfil,  Fisch. 
Hillsides  and  uplands  on  both  islands. 

107.  Pedlcularis  lanata,  Willd. 

Oommon  with  the  last  on  St.  Paul  Island. 

108.  Euphrasia  oflScinaUs,  L. 

One  locality  on  St.  Paul  Island. 

109.  Qyuandra  gmellnl,  Cham,  and  Schl. 
Kather  rare  on  both  islands. 

110.  Qynandra  steUexl,  Cham,  and  Schl. 
Bare  on  St.  Paul  Island. 

111.  Koenlgla  Islandlca,  L. 
Kather  rare  on  both  islands 

112.  Polygonum  viviparum,  L. 
Common  on  both  islands. 

113.  Polygonum  macounli.  J.  K.  Small.     (Plate  XCIV.) 

Perennial  by  a  horizontal  chaffy  rootstock.  Foliage  bright  green,  glabroas  or 
nearly  so.  Stems  usually  several  together,  «5  to  4  dm.  tall,  simple,  leafy  to  the  top; 
leaves  basal  and  cauliue;  blades  oblong,  5  to  12  cm.  long,  obtuse,  more  or  less  strongly 
revolutc,  sometimes  minutely  pubescent  beneath,  marginal  nerves  promiueDt;  the 
basal  and  lower  cauliue  leaves  long  i)etioled,  tlie  upper  cauliue  short  i>etioled  or 
nearly  sessile;  ochreae  very  thin,  5  to  8  cm.  lon^  on  the  lower  part  of  the  stem.  1  to 4 
cm.  lon^^  on  the  upper  parts;  raceme  .'»  to  3.5  em.  loni;,  short  peduncled,  the  lower 
part  producing  numerous  conic  bulblcts  5  to  (>  mm.  lon<?,  continuous;  jKulicels  iibout 
1  or  1.5  mm.  lon«r;  oelireolae  very  thin,  acute;  periantli  pink,  L*  to  2.5  mm.  long;  seg 
ments  oval  or  rhombic  oval,  obtuse;  tilaments  stra])  sha])ed;  ovary  oval,  .'>-anult'(l; 
styles  ^-parted;  achenes  not  seen.  A  remarkable  s])ecies  of  Poly«j^onum,  in  habit 
like  a  <^i«;antic  I\  riripanim,  Hesides  its  much  more  robust  habit,  thecomj>act  raceiin. 
with  its  lar^e  oereolae  and  very  small  calices,  serve  as  a  ready  means  of  distingnisliiujr 
l)ctw<'en  the  two  speckles. 

In  bo<(gy  ground  near  a  ditch  on  St.  Paul  Island. 

Intermediate  between  P.  riviparumy  L.,  and  /*.  historta,  L. ;  perha])S  a  hybrid 
between  these  species  or  I\  vivijKirKm  and  /'.  bistortoidrs^  Pursh,  though  (litVeriii{; 
widely  from  both  and  of  nuich  lar<rer  size  than  either.  Mr.  Holm's  excellent  dniwiii*; 
is  of  a  small  specimen;  the  average  height  is  from  18  to  \M)  inches. 

114.  Polygonum  bistorta,  L. 

By  a  little  lirook  near  Zapadni  rookery,  St.  (leorge  Island.  Specimens  were  not 
(collected  and,  thou^^h  recorded  under  the  above  name,  the  specimens  seeu  wen' 
probably  /'.  hi.stortoidcs,  Pursh. 
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115.  Oxytia  remformifi,  Himk. 

Common  ill  damp  niviiie^  *>r  on  damp  8*x>t«  ou  hillBide^  on  both  islands, 

116.  Rumax  acetosella,  L. 

On  sandy  Boil  on  St.  Paul  Island, 

117.  Salix  arctica.  PaiU 

Tilt-  common  widow  on  both  islands. 

118.  Salix  arctica^  PaU,,  v^&r.  obcordata,  Anders,  \ 

Barer  than  the  last. 

119.  Salix  pJiylicoideSp  Ami. 

Collected  on  Bogoslov  Hid  by  Dr.  Merriam, 

120.  Salix  reticulata,  L. 

Common  on  hillsides  and  uplands  on  both  islands, 

121.  SaHx  dlplodictya,  Tratiiv. 

Not  rare  on  Bt  Paul  Island.     Determined  by  Mr*  P.  A.  Kydberg, 

122.  Salix  ovalifoUa.  Traiitv. 
Bare  ou  St  Paul  iBlaml. 

123.  Salix  rotuiidata,  ]Cydl>erjf  M8, 

A  little  willow,  very  abundant  on  a  hillside  near  the  village  on  St,  Paul,  has  been 
collecTi^d  there  every  year  fiinee  181U.  Mr.  M,  9,  Bebl>  determined  wpeeimens  eollected 
in  1S91  and  iS92y  and  wrote  that  he  believed  tliem  to  be  intennediate  between  ^'. 
rofnndifoiin  und  N,  orali/ofifK  Mr,  ThtHj.  Holm,  who  examined  Hpeeimena  eolleeted  in 
1897,  considered  tlieni  to  be  Satir  rf^tnm^  L.^  Ibrnia,  rotnnfiifntiay  Traotv.,  while  Mr, 
P.  A.  Rydberg  believes  them  to  be  new,  Lundstroni,  to  whom  specimens  were  sent, 
has  at  this  writing  not  yet  reported  on  them.  This  is,  I  believe,  the  same  plant  of 
which  Mr,  Bebb  wTote  l>r.  Merriam  ^Mutermediate  between  iS,  aretwa  and  K  ovall- 
foHa-^nmy  possibly  be  ii  hybrid,"  I  can  not  think  it  a  hybrid,  Distributtid  from 
the  herbarium  of  the  Ueological  Survey  of  Canada  as  JS^o.  10645. 

124.  Empetrum  nipum,  L, 
Common  on  both  islands, 

125.  Streptopue  amplexifolius,  DC. 
In  ravines  on  both  islands. 

126.  PtitiUaria  kamtBObatoenain,  Knr. 

In  wet  ground,  generally  by  rivulets  and  brooks.  Common  on  St.  George  Island  f 
in  one  locality  only  (Tolstoi)  on  Bt,  Paul  Island, 

127.  Lloydia  serotina,  Iteicli, 

Very  abundant  on  parts  oi  St.  Paul  Island,  but  tlowering  early  and  smm  hidden 
by  grass. 

128.  JuncuB  baldcus,  D«jt1i.^  var.  haenkil  {Mey.)^  Fr.  Buch. 
Common  in  marshy  places  on  both  islands, 

12  d.  JuBCUB  biglumis,  L. 

Not  rare  on  either  island. 
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130.  Lusola  arcuata.  Hook.,  var.  iina1aachken«%  Fr.  Bach. 

Exi)osed  hilltops  on  both  islands. 

131.  Lusola  confdsa,  Lindb.,  var.  latilblla,  Bach. 

With  the  last,  bat  also  on  lower  levels  on  both  islands. 

132.  Lozola  campestria,  Desv.,  var.  multiflora,  Celakovsky. 

L,  eampesiris,  var.  nuteticaf  Merriam's  list. 

Same  distribation  as  the  last,  but  not  quite  so  abundant. 

133.  Potamogeton  filifbrmia,  Pen. 

In  a  shallow  pond  on  St.  l^aul  Island. 

134.  Brlophomm  polyatachyon,  L. 

In  boggy  plaoes  on  St.  Paul  Island. 

135.  Brlophonim  vaginatiim,  L. 
Bogs  on  St.  George  Island. 

136.  Carez  leiocarpa,  C.  A.  Meyer. 

On  boggy  tundra  on  St.  George  Island.  Not  rare.  On  a  grassy  bank  near  a  ])ond 
on  St.  Paul  Island. 

137.  Carez  pyrenaica,  Meyor. 

Young  plants  of  what  I  believe  to  be  this  species  were  found  growing  with  the 
last  on  St.  Paul  Island.  My  plants  answer  well  enough  to  Meyer's  descTiptiou  of 
C.  micropodaj  which,  according  to  Boott,  is  identical  with  C.  pyrenaica.  Herb.  No. 
16611. 

138.  Carez  nonregioa,  Schk. 

Collected  on  St.  Paul  Island  by  Dr.  Merriani. 

139.  Carez  lagopina,  Wahl. 

Common  on  both  islands.    The  var.  graHlescewt  in  bogs. 

140.  Carez  lagopina,  Wahl.,  var.  longisquama,  Geo.  Knkeiithal. 

8i)ike8,  4  to  (>,  iiioro  elongate  than  in  typical  ('.  Imjopinn.  Scales  a  little  longer 
tlian  the  i>crigynia,  broadly  hyaline  on  the  margins.  Mossy  uplands,  St.  Paul  Lslaiid. 
Herb.  No.  lG(i2(). 

141.  Carex  pribyloveuaia,  .1 .  M.  Macoiin. 

Culm,  30  to  40  cm.  high;  spikes,  3  to  1 ;  ovate,  roundish  in  a  dense  head;  utricii 
ins  broadly  ovate,  very  shortly  beaked;  scales  broad  and  almost  obtuse,  a  littk' 
shorter  than  the  utriculi.  Intermediate  between  (•.  lagopina  and  t\  fjlnnosa,  to  the 
latter  of  which  species  this  plant  has  been  referred  by  Professor  Bailey.  Herb.  5o. 
10G09. 

142.  Carex  gmeliui,  I  look. 
Common  on  both  islands. 

143.  Carex  vulgaris,  Fries. 

An  almost  typical  form  of  this  sj)ecies  is  common  on  low  tlats  where  water  lies 
late  in  the  spring.  Specimens  nearly  api>roaching  the  var.  turfo.sa^  Fries  (Herb.  No. 
HWHli),  were  collected  in  a  marsh  on  St.  Paul  Island.  These  have  been  ideniitied  as 
(\  rnl(/nris  var.  lu/jHrborca  by  Professor  Bailey  and  C.  limula  by  Mr.  Kukentbal.  The 
rhi/ome  strong;  scales  black;  i)erigynium  nerveless;  and  in  these  respects  they  agree 
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With  C,  limulay  Fries,  but  the  leaves  are  narrower  and   tlui  short  pod iinrled  spikes 
ere^t. 

144.  Carejc  salinsi,  Wnhl 

This  species^  in  one  or  other  of  its  many  forms,  Ih  commoa  on  both  i8laiuls.  The 
ooninionest  of  these  is  0*  MaiitKtj  .suhs[j.  vnHimiattty  Wahh,  var.  haemdkdepw^  l^i"^*]., 
which  grows  everywhere  on  grassy  iiph«ids»  The  foroi  thttlemia,  Th,  Fries  (Herb, 
No,  ir>018),  was  eollected  in  a  sliglitly  saline  ujarsli.  With  it  grew  tiie  var.  w«i>»/m^ 
thm-m^  Worinskj.  (Herb.  No.  KUilO).  The  varietal  deterrniiuttions  given  above  wt*re 
fnad«  by  Mr.  Kukenthah 

The  Carvx  r'ujida  httjeknyii  of  Or,  Merriani'a  list  1  believe  to  be  Hiis  speeies,  though 
1  Inwe  not  seen  his  specimens. 

145.  Carex  cryptocarpa,  C.  A.  Meyur. 
\         Common  OIL  both  island s« 

146.  Carex  maorochaeta,  <'.  A,  Meyer. 

C  podac4irptt,  li.  Br. 

I         Uominon  on  both  islands;  the  form  grtieilmr  found  in  one  locality  only, 

147.  Carez  macrochaeta,  U.  A.  Mtiyor,  vur.  subiigida,  tJoo.  KiikcntbuL 

Low,  rnbn  and  leaves  rather  !>road  and  very  rigid,  tlie  leaves  longer  than  the 
culm^  the  h^weat  spike  female  at  the  basej  all  the  spikes  longer  and  mneh  narrower 
tlian  ilk  the  type,  elub-shaped,  rather  loose  flowered  toward  the  base;  scales  hardly 
or  not  at  all  aristate.     Herb.  No.  HiOl^. 

Perhaps  a  hybrid  between  V,  mairoeiuwta  and  C  huemaioiepi^^  thongh  as  these 
species  belong  to  two  dilTerent  sections  and  there  is  litth*  evidence  of  hybrid i/al ion 
apart  from  the  general  appearance  of  the  plant^  1  prcrer  to  adopt  the  name  given  it 
by  Mr.  Kukenthal. 

148.  Carex  membrkuopacta,  Bailey,  Boll.  Toir.  15ot.  Club,  Vol.  XX,  p.  428,  1893. 

Very  abundant  in  a  large  depression  around  a  pond  on  St»  Paul  Island.  This 
carex,  at  least  where  I'oinid  by  me,  grows  in  clumps  and  is  deiuimbent  in  habit,  cover- 
ing  an  area  of  from  24  t^>  30  inches  in  diameter.  Dried  si>ecimens  give  no  hint  that 
the  plant  is  not  erect  in  habit;  but  the  fa<rt  is  that  on  8t.  Paul  Island,  at  least,  it  lies 
flat  on  the  ground,  even  when  very  young.  At  maturity  the  whole  plant  is  frecpiently 
covered  by  the  surrounding  herbage.  Herli.  No. KUiOS,  distributed  as  (J.  vonqmctay 
li,  Br*    The  t'.  m^ratilis  of  Dr.  Merrianfs  list  I  take  to  bti  this  siiecies. 

149.  Carex  larlflora,  Smith. 

I         Collected  by  Mr.  Palmer  on  ^t.  Paul  Island. 

150.  Hierochloa  boreaUa,  li.  nud  S. 

Not  rare  on  either  island. 

151.  Hiarochloa  paeclQora,  K.  Br. 
Bare  on  SL  Paul  Island. 

152.  Alopecttma  alplnus,  ^mith. 
Common  on  both  islaTids. 

153.  AlopeouruB  hoinrdUli,  Vofl^Wj  ^"i^r..  mezrlaml,  BeaL 

On  bare  ground  that  has  been  used  as  hauling  grounds  by  seals.  Grows  in  dense 
clamps;  decumbent  in  habit.    Not  seen  elsewhere  than  on  dry,  bare  ground. 


J 


574 


THK    Frn    SEALS    OF    THE    PRIBILOF    ISLANDS. 


154.  PhlGum  alpiiium,  L. 
(Jo  mm  on  ou  botli  island  a, 

155.  Phippaia  algida,  K.  Hr. 

CollectiMl  oti  SL  Paul  Island  by  Mr.  Palmer  iit  1801,  and  a  few  specimens  by  myself 
on  t!i6  same  i^luud  in  181)7» 

156.  Arctogroitia  latifolia«  Grtaeb« 

iJoiumoii  on  botb  islands, 

157.  Arctogroatifl  latifolia,  (irim<iKj  var* 

PlantH  relerred  liere  worn  named  .4,  aruntiiuitcea  (Triu.)  by  Profes8*>r  Scribhi^j, 
but  I  vAui  not.  a^^ree  with  liiui  that  ihey  are  that  species,  in  default  of  8iifljcifnt 
European  nnUerial  for  comparison  1  prefer  to  leave  my  plant  without  a  nanif  for  the 

present.     Ilerl),  No,  10032. 

158.  Calamagrostis  purpuiaaceua,  ViiMt^y. 

Bare  on  St.  Paul  Inland.     Named  6\  arcHea  by  Vasey  in  1892, 

159.  Calamagrrostis  deachampsioidea,  Trhi. 

Very  abundant  where  fouiul,  but  local  in  its  diKtribntiou. 

160.  Deachampala  caeapitoaa,  Bisauv.^  var.  arctica,  Vasey. 
Very  abundant  on  both  islands. 

161.  Trlaetum  aubapicatura,  l\  B. 
Very  abmulant  on  both  islands. 

162.  Poa  arctica,  R.  Br. 
Variable  bnt  common  on  both  iaUiuds. 

163.  Poa  caesia,  Sinitli. 
A  form  of  tliia  species  was  collected  on  St.  George  Island. 

164.  Poa  glumatlSp  Trin. 
Rare  on  St.  Paul  IshunL 

]  65.  Duponda  pailoaantha,  Rupr. 

Coinnn>n  in  marshes  on  both  islands. 
166^  ArctophOa  effuaa,  Lange. 

Not  rare  on  either  island,  Tli©  A,  fulra  of  Dr.  Merriam'S  list  ditfers  somewlat 
from  other  specimens  collected  on  the  Pribilof  Islands,  but  seems  to  W  this  spedeft. 

167.  Glyceria  ajiguatata,  Fries. 
Common  on  both  islands,  particularly  in  tlie  vicinity  of  the  seal  rookeriiia  ami 

hauling  grounds, 

168.  Glycerla  vUfoldea«  (Aiidn.)  FrieH. 
Abundant  on  saline  mnd  Hats,  bnt  no  tiowering  plants  found.     Not  before  km^ 

from  Alaska. 

169.  Fefltuca  ntbra^  L, 
Corutnou  on  both  islands,  but  variable,  the  var,  barbutay  lla^*k.,  being  very 

and  a  form  near  F,  riehanUoni  hardly  less  so. 

170.  Faatnca  ovlna,  L.,  var.  vtolacoa  ((taud.),  Griwib. 
Common  on  sandy  soil  on  St,  Paul  Island, 
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171.  ElymuB  mollia,  Trhi. 
Very  comnioii  ou  both  islaiulB. 

172.  Blymus  villoftiBfiiniuSp  Scribii. 
Oulm^  stout,  3  dm.  liigh,  from  creepiii|^  root-stocks  j  leaves  of  stfirile  shoots  Uftrrowr, 

as  long  as  the  eulrn;  leaves  of  th«i  t^ulm  eotiipanitively  short  {0  tt>  13  cni.)  and  broad 
(C  to  10  inra*).  Bpikes  *)vate-t>bloiig,  5  to  0  cm,  long.  Spikelets  densely  vilJous,  15  to 
1*0  lutii.  long,  2  to  3  lloworeil.  Empty  gliimos  narrowly  lanc^eolate,  aeuioiuute,  3-nervetl, 
abiiat  as  long  an  the  lioretM^  densely  silky  villous  an  ttie  back.  Third  gbiriu^  12  to  15 
[tun.  liigbT  it-nerved,  ovate-hiiieeolate,  aciit-e.  Palea  about  as  long  as  the  gluaie, 
2  biothed,  hairy  on  the  sides  and  back,ci[jate  on  tlie  keels^  rachilla  densely  pubesceDl. 
Ooinnioii  in  depressions  ou  grassy  njdands.  (Trowing  with  I'ahriana  vapitatay 
VioUi  hitujittlorjtij  Rtthuft  HtelhtvH^  ami  such  plants. 

173.  BqiiUetum  arveiiae,  L. 
doninion  on  both  islands.    . 

174.  Bquiaetum  BCirpoides,  >Uc*bx, 
B         Common  ou  lioth  itslauds. 

175.  EquiBetiitn  variegatumt  Srliloii'h. 

Abondaiit  at  the  north  etid  of  8t.  Paul  Island. 

176.  Botrychium  lunarla,  Swiirt/. 

H         Bare  among  sand  dunes  on  HL  Paul  Island. 

177.  Phegopterls  polypodloides,  Frt*. 

■  (Jollect-ed  on  8t,  George  lBlan<l  by  Messrs.  True  and  PrentisSj  and  on  St*  Paul  by 

Mr.  Pahuer, 

178.  Aspleiilum  glix-foemhia,  DerDli. 

Not  rare  In  the  intarior  of  St.  Paul  Island. 
179»  Aapidium  epiiiiiloaom,  Swartji,  v:vr,  dUatatum,  Hook* 
B         Oommou  on  both  islands. 
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180.  Asptdium  fiUx-maa,  Swart/. 
Rare  on  St.  (Jeorge  Island, 

181.  Cystopteria  Iragiiie,  lieriiii. 
Couiraon  on  both  islands. 
Two  ferns,  Pohfpodium  i>ulgare^  L.,  and  As^pidium  lonehitia^  Swartz,  supposed  to 

have  Ijeeu  collected  ou  the  Pribilof  Inlands  by  Mr.  O.  H.  Townseml,  are  inrhuled  in 
Dr.  Merriam's  list,  but  as  the  spiKiiniens  are  not  iu  the  United  States  Kutioual  11  er- 
barinni  aud  no  one  else  has  eolleeted  these  species  on  the  Pribiiof  Islands,  they  have 
been  excluded  IVoni  this  list.    They  are  both  common  at  Unalaska. 

182.  Lycopodium  aelago,  h. 

I        Oommou  on  both  iBlauds.  . 

183.  Iiycopodium  alpinum,  L. 

liocky  uplands  on  St.  Paul  Island. 

184.  Lycopodium  aimotliiiim*  L.,  viiv.  pungena,  Spreng. 
Barreu  uplands  ou  St.  Paul  Island* 
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MUSCt, 

Thi»  variety  iiiid  tlie  fortii  /uNceitceMH^  Warnnt^y  reconled  by  I>r,  Marriai». 
lacalltj.     Bt  PauJ  I»laiHL    (J.  M*  MiMxmiu) 

Sphagnum  gtrgeoAlioillt,  Humi* 

Sphagiium  lindbergil,  Srhiir*  vnr.  mlcropbyUatttt  forni^k  bracbydaayclada  Warns^t. 

liw^Kriletl  liy  Bn  Mc^rrmni.     Nd  lorality,     Ht,  rsml  Is^laniK     (J*  M.  Miictmu.) 
Spjiagnum  ripaiium,  AoDg»tr. 

BogTHf  S L  G eorge  I  ulaii cL     ( .L  M .  M im^oii u  ;  Dr.  ftf  t^rriiiiti  * ) 
Sphagnum  aquarroaum,  FarA.,  v.-ii.  Imbricaiumr  Hi'h|i. 

Bogs,  St,  UiM)r^e  l&laiid*  (J.  M,  Macoiin,)  Jir.  Merriaiu  ix*ei*n!R  the  fomi  /ir#fA| 
anoclada  Warns^L    No  locality. 

Spluignum  aquarroaum,  P«$fii<,  Yur.  aeml-aquarroaum  Ruha, 

at   Paul  Inland,     (J.  M,   Maeotiu*}      St.  George  IiilaiHl.      (J.  M.  MsMM>itit;  Dr. 
Misrriutii.) 
Dlorajiowelaia  GriapuJa<  Lmilb« 

On  rocks^  St.  Papl  Island.    (J,  M.  Macoiin  j  Painter*) 

Oneopborus  wahlenbttrgii,  Brifl. 

(hi  thts  ^nuiiid,  Ht.  George  Islaad.    (J>r.  Merrlatu;  J-  M.  Macoau;  Pahner.) 

J>lcraueUa  nifea^eua^  81*  h  I  in  p. 

On  earth,  St  Paul  Island.    (J*  M*  Macjoua.) 

Diprajium  moUoi  Wiln. 

Grcvices  of  todkBy  BL  Paul  Iialaud^    (J.  M.  Macoun.) 

Dioranum  atrlotom,  ticlileicli. 

St.  Paul  Island.    (J.  M.  Maconn.) 

Dicranom  elongatum,  Schleich. 

St  Paul  Island.    (Dr.  Merriam.) 

CampylopuB  aoliimperi,  Milde. 

On  rooks,  St.  Paul  Island.    (J.  M.  Maconn.) 

Ceratodon  purpurena,  Brid. 

On  earth,  St.  Paul  Island.    (Dr.  Merriam;  J.  M.  Maconn;  Palmer.) 

Ceratodon  heterophylla,  Kindb.    Ott.  Nat.,  Vol.  V,  p.  179. 

Agrees  with  Ceratodon  purpureua  in  the  shape  of  the  capsule  and  the  stem  leaves, 
the  not  excurrent  costa  and  the  revolvable  annnlns,  but  the  capsule  is  often  more 
curved  and  distinctly  stmmose;  agrees  with  Ceratodon  conicus  (Hampe.)  in  the  peristo. 
mial  teeth  having  few  articulations;  dififers  from  both  in  the  blunt  i>erichetial  leaves; 
is  also  very  peculiar  in  the  short,  concave,  suboval  leaves  of  the  long  shoots. 

Common  on  earth,  St.  Paul  Island.    (J.  M.  Maconn.)    First  collected  in  1891. 
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Didymodon  baden-poweUii,  Kindb.     Ott.  Nat.,  Vol.  V,  p.  179. 

Differs  from  IHdymodan  rubellus  in  the  dioecioas  inflorescence,  the  blunt,  conic, 
very  short  lid,  scarcely  one-fifth  of  the  Capsule,  and  the  distinctly  dentate  leaves  (as 
in  Didymodon  alpigenus^  Vent.).  The  tufts  are  compact,  about  2  cm.  high,  the  leaves 
revolute  nearly  all  around,  short-acuminate,  the  lower  pale  brown,  perichetial  ones 
longer  acuminate  or  subulate  entire.  The  capsules  are  (unripe)  more  or  less  curved, 
the  pedicel  pale  red. 

St.  Paul  Island.     (J.  M.  Macoun.)     First  collected  in  1891 

Desmatodon  latifolius,  Brid. 

St.  Paul  Island.     (Palmer.) 
Desmatodon  systiliuB,  Hr.  and  Scli. 

St. Paul  Island.     (Dr.  Merriam.) 

I  have  seen  neither  Mr.  Palmer's  nor  Dr.  Merriam's  specimens  of  Desmatodon^  but 
believe  them  to  be  both  D,  latifoliuH  which  D.  systilitut  nearly  approaches.  7).  latifo- 
Uus  is  common  at  Uualaska. 

Orimmia  apocarpa,  Hedw. 

On  rocks,  St.  Paul  Island.     (J.  M.  Macoun.) 
Racomitrium  lanuginosum,  Brid. 

On  rocks,  St.  Paul  Island.     (Dr.  Merriam;  Palmer;  J.  M.  Macoun.) 
Racomitriiim  microcarpam,  Brid. 

St  Paul  Island.     (Dr.  Merriam.)     Probably  the  next. 
Racomitrium  microcarpum,  Brid.,  var.  palmeri,  Kiudb.;  Macouo,  Cat.  Can.  Plants,  Vol.  VI,  p.  267. 

Differs  in  the  leaves  being  long-subulate,  hairless,  the  upper  cells  longer  and 
more  confluent,  the  alar  ones  large  and  rectangular,  the  capsule  shorter  pedicellate. 
Difi'ers  also  from  the  related  Racomitrium  sudeticvm  in  the  deeply  cleft  x>eristomial 
teeth,  the  narrow  leaf  cells,  etc.  (Palmer;  J.  M.  Macoun.)  First  collected  by  Mr. 
Palmer  in  1890. 

Orthotrichiim  laevigatum,  Zelt. 

Kocks,  St.  Paul  Island.     (Dr.  Merriam;  J.  M.  Macoun.) 
Orthotrichum  microplephare,  Schimp. 

St.  Paul  Island.     (Dr.  Merriam.) 
Tetraplodou  muioides,  Br.  and  Sch. 

Wet  banks,  St.  Paul  Island.     (Dr.  Merriam;  J.  M.  Macoun.) 
Splachnum  wormskioldii  (Home.),  Kindb. 

St.  George  Island.     (J.  M.  Macoun.) 
Bartramia  ithyphylla,  Brid. 

Crevices  of  rocks,  St.  Paul  Island.    (Dr.  Merriam;  J.  M.  Macoun.) 
Bartramia  pomiformis,  lludw. 

St.  Paul  Island.     (Palmer.) 
Philonotis  fontana,  Brid. 

St.  Paul  Island.     (Dr.  Merriam ;  J.  M.  Macoun.) 
5947_PT  3 37 
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Wcbera  polymorpha,  Schimp.  var.  brachy  carpa,  Kiinlln 

Crevices  of  damp  raikH,  St.  George  Island.     (J.  M*  Muc:ouik) 
Webera  microcauloDf  C.  M.  ami  Kiodb. 

St.  George  Inland, 

Webera  tiiitaim,  H«iiw, 

Oil  oartli^  St.  Paul  Inland.     (-I.  M.  Miicouu;  Palmar.) 
Webera  cucullata,  Schitit}!. 

Orevioes  of  rocka,  St,  Paul  Island.     (Dr.  Merriaiii;  .L  M.  Ma^oun.) 
Webera  canaliculata,  C.  M.  und  Kjudb.  viir,  mlcrocarpa,  Riiidb. 

Separated  from  the  sxiecitiH  only  by  it8  smaller  capsule,     St.  Paul  Islaud.    (J.  M. 
Maeoim.) 

Webera  cruda,  S chimp. 

Crevices  of  rocks,  St,  Paul  Island.    (J.  M.  Macomi;  Palmer.) 
Webera  alblcana,  Schiiiip. 

Oil  rocks,  8t.  Paul  Island.     (J,  M.  MacouUt) 
Bryum  arctioiim,  hr.  and  Soh.  • 

St.  Paul  Island.    (Dr.  Merriani.) 

Bryum  pendulum,  8c h  i ro  |  ■ . 

On  nxiks,  St  Paul  Island.     (l>r.  Merriani;  .1.  M.  Macouu.) 
Bnrutu  luclinatum,  Hr.  imd  Sch. 

St-  Paul  Island.    (Br.  Merriani,} 

Bryum  froudei.  Kiudb.,  tltt.  Nat.,  Vul.  V,  p.  180, 

Habit  of  Webera  nuttui^.  Agrees  with  Ihtfttm  iticUnatum  in  the  synoecioas  luJto^ 
resccnce  and  the  symmetric  capsule,  et<i%;  diders  in  the  leaves  being  hMig^aeumiiiite, 
cells  long  and  narrow,  the  upper  sublinear  (nearly  as  in  Webera),  costa  very  I 
excurrent,  peristoinial  segments  quite  free  from  the  teeth,  spores  smaller,  Bcareetf  ^ 
moK;  the  cilia  are  wanting. 

Crevices  of  rocks,  St.  Paul  Island.     (J.  M.  Macoun.)     First  colliscted  in  1891, 
Bryum  brachyueuroii,  Kindb*,  ntt.  Nat.,  VoL  V»  p.  1S<X 

Agrees  with  Byrum  pendulum  in  the  synoecious  iTitloresceuce,  the  [)erti«Uiii 
orange,  the  segments  adhering  to  the  teeth,  the  apicnlate  lid  and  the  large  ^toU 
(about  0.04  mm.);  differs  in  the  deouneut  leaves,  short-ovate,  the  costa  broad,  aUb 
viate,  not  ercurreut,  the  sterile  shoots  bearing  globose  buds  (gemmae),  the  very  modi 
broader  |>eristoniial  teeth.  Stem  red,  very  short,  the  pedicel  about  1  cm.  lanj;  ur 
shorter,  often  scarcely  emerging  above  the  tufts;  costa  of  the  lowest  leaves  nJ,  iitf 
current  only  in  the  leaves  of  the  shoots  and  the  perichetial  ones;  capsule  veutricoiQi 
short-necked  constricted  below  the  mouth,  Iht/um  fullaji-y  Milde.,  reeembliug  it  to 
habit,  is  dioecious;  the  segments  are  free,  the  spores  smaller,  liryum  laeuMtrt-  iliffer* 
in  not  having  decurrent  leaves,  the  cai)snle  not  being  constricUMl  below  the  moutli.tbr 
pedicel  longer,  the  peristome  pale,  etc, 

Crevice-s  of  rocks,  St.  Paul  Island.     (J.  M.  Macoun.)     First  ix»llocted  in  18$>L 
Bryum  argeotenm,  L. 

Common  on  earth,  St  Paul  Island, 


\ 


(J.  M.  Macouu,) 
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Br3nun  obtasifolinm,  Lindb. 

St.  Paul  Island.    (Palmer.) 
Brynm  erythrophyllum,  Kinclb. 

St.  Paul  Island.    (Palmer.) 
Mnlum  aabglobosum,  Br.  and  Sch. 

St.  Paul  Island.     (Dr.  Merriam.) 
Poilopilum  arcticum,  Brid. 

Common  on  earth  on  St.  Paul  Island.     (J.  M.  Macoun;  Palmer.) 
Pogonatum  dentatum,  Brid. 

On  earthy  St.  Paul  Island.     (J.  M.  Macoun.) 
Poe^onatum  alpinum,  Koehl. 

On  earth  and  rocks,  St.  Paul  Island.     (Dr.  Merriam;  Palmer;  J.  M.  Macoun.) 
Pogonatum  alpinnm,  Koehl.  var.  septentaionale,  Brid. 

On  rocks,  St.  Paul  and  St.  George  islands.     (J.  M.  Macoun.) 
Pogonatum  alpinum,  Roehl.  var.  microdontium,  Kindb. 

Separated  from  the  species  by  its  nearly  entire  or  indistinctly  denticulate  leaves. 

St.  Paul  Island.    (Palmer;  J.  M.  Macoun.) 

Polytrichum  strlctum.  Banks. 

St.  Paul  Island.     (Dr.  Merriam.)     Perhaps  the  next. 
PolytTichum  boreale,  Kindb. 

Differing  from  the  nearly  allied  P.  hyperboreuM  i>riucipally  in  the  leaves  being 
distinctly  dentate  above;  the  ai)ex  hyaline  in  the  upi>er  part,  red  in  the  lower. 

St.  Paul  Island.    (J.  M.  Macoun.) 

Brachytheciam  albicans,  Br.  and  Sch. 

St.  Paul  Island.    (Palmer.) 
Brachytheciam  rivnlare,  Br.  and  Sch. 

St.  Paul  Island.    (Dr.  Merriam.) 
Eurhynchium  vaucheri,  (Schiuip.). 

On  rocks,  St.  George  Island.     (J.  M.  Macoun.) 
Plaglothecium  pulcheUum,  Br.  and  Sch. 

On  other  moss.    St.  Paul  Island.     (J.  M.  Macoun.) 
Hypnum  uncinatum,  Hedw. 

St.  Paul  Island.     (J.  M.  Macoun.) 
Calliergon  cordifolium,  Hedw. 

St.  Paul  Island.    (J.  M.  Macoun.) 
Hylocomium  aplendens,  Schimp. 

St.  Paul  Island.     (Dr.  Merriam;  Palmer.) 
Hylocomium  alaskanum,  Schimp. 

St.  Paul  Island.    (J.  M.  Macoun.) 
Hylocomium  squarrosum,  Schimp. 

St.  Paul  Island.    (Dr.  Merriam;  Palmer;  J.  M.  Macoun.) 


fiRO 
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Hylooomlum  tHqitetrum,  Scbimp. 

Bt.  Paul  lalancL     (Dr,  MeiiJaiii;  Pnljiieiv) 

HKPATirAK. 

St.  Paul  l»laiNl,     (l>r,  MiuTinui;  pL  M.  MiKMiUti.) 

Herberta  aduuca,  H*  K,  nruy. 

8t  Piiiil  li^luiid.    (Dr,  Memtuu.) 

QyinuoznitriuQi  coralloideai,  Nc««. 

St,  Paal  iBluTid.    <i*r,  Merriam;  J.  M.  MacMHin.) 

hlCmmn   (0OLl.ECTi5D   BY    J,   M.    MAOi*ITN>* 

Ramalliia  ouspldata^  (Acb.;. 

On  rocks  uiui  oarth,  St.  Paul  Islaud.     frracUiH:  tiftitudo  4  Ut  7  i^iil;  i«4iKjnwt  HMo 
14  inik. 

RaoialiDa  polymorptici,  Ach* 

On  rocks,  Stp  Paul  Island.     Seqttt*  kmw  netfUe  praevedemt  kaHu  « i//(/r<ifiir. 
Getraria  aciileata,  i8(;URilijf  Fr, 

Oil  earth,  BL  Paul  Islaud. 
Cotrada  arctlca,  (Hiiok.). 

Ou  i^arth,  St  l^aul  Island. 

Ce^aiia  ialaiidlcat  (L.)  Aub. 

Very  oommou  aud  variablij  iiu  both  iHlauiiia;  tbe  iormB  graciluimil  nthuMM  giwwing 
with  the  iyiie* 

C^traria  ialaiidica  rur.  daUao^l,  Hion)*. 

Common  on  St.  Paul  Island. 
Cetraria  cucuUata,  (Hell.),  Ach. 

On  earth,  St.  Paul  Islan<l. 
Cetraria  nivalis.  (L.),  Ach. 

On  earth  on  both  islands. 
Cetraria  fahlunensis,  (L.),  Schaor. 

On  rocks,  St.  Paul  Island. 
Cetraria  lacuiiosa,  Acli. 

On  rocks  and  earth  on  both  islands. 
Alectoria  jubata,  (L.),  var.  chalybaeformis,  Ach. 

On  earth  on  rocks,  St.  Paul  Island. 
Alectoria  divergens,  Walilenh. 

Mixed  with  the  last.     MeiUila  chlorvnUio  ruhrsrit, 
Alectoria  thuleiisis,  Fr.  Fries. 

Common  on  earth  on  both  islands. 
Theloschistes  lychneus,  (Nyl.),  var.  pygmaeus,  Fr. 

Hare  on  rocks,  St.  Paul  Island. 
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Parmelia  saxatUls,  (L.)  Vt. 

Common  on  rocks  and  earth  on  both  islands;  frequently  found  abnormally  colored 
from  red-brown  to  a  beautiful  violet.  An  isidiferous  form  on  earth,  St.  George  Island. 
Parmelia  Bazatilis,  (L.),  Ft.,  rar.  sulcata,  Nyl. 

On  rocks,  St.  George  Island. 

Parmelia  physodes,  Aoh.,  var.  vittata,  Ach. 
On  earth,  St.  Paul  Island. 

Umbilicaria  rugifera,  Nyl. 

On  rocks  on  both  islands,  Nos.  27  and  28.  Chlorcalcio  stratum  corticale  alterius 
ftpeciminis  rubescitj  alterius  nan  mutatur, 

Umbilicaria  cylindrica,  (L.),  Delis.,  var.  delisoei,  Deepa. 
On  rocks  on  both  islands. 

Umbilicaria  erosa,  Ach. 

On  rocks  on  l)oth  islands. 

Umbilicaria  proboBcidea,  (L.),  $t<'nh. 
On  i*ocks  on  both  islands. 

Sticta  linita,  Ach. 

On  damp  rocks,  St.  Taul  Island. 

Peltigera  apthosa,  (L.),  Tfoftm. 

On  and  in  wide  crevices  of  dami>  rocks  on  both  islands. 

Peltigera  caDina,  (L.),  Ho  Am. 
On  moss  on  both  islands. 

Peltigeia  canina,  (L.),  rar.  apongiosa.  Tuck. 
With  the  last,  but  not  so  common. 

Peltigera  canina,  Hoftm.,  var.  spuria,  Ach. 

In  a  dense  tufb  of  moss  which  it  divided,  St.  Paul  Island. 

Sdorina  crocea,  (L.),  Ach. 

On  earth  and  rocks,  St.  Paul  Island, 

Pannaria  bnmnea,  (Sw.),  Mass. 

On  earth  and  rocks,  St.  George  Island. 

Placodiom  elegana,  (Link.),  DC. 

Rare  on  rocks,  St.  Paul  Island. 

Lecanora  ventosa,  (L.),  Ach. 

On  rocks,  St.  George  Island. 

Lecanora  tartarea,  (L.),  Ach. 

Common  and  variable  on  rocks  on  l>or.h  islands. 

Lecanora  tartarea,  Ach.,  var.  frigida,  (Sw.). 
Common  on  rocks,  St.  Paul  Island. 

Lecanora  oculata,  (Dicks.),  Ach. 

On  rocks,  St.  Paul  Island. 
Lecanora  oculata,  (Dicks.),  Arh.,  var.  gonatodes,  Arh. 

On  rocks,  St.  Paul  Island.  Cruata  Lwanora  tartariae,  kalio  lutescit  et  chUvrcalcio 
rubescit. 
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Spec^ituBnH  wli]i;}i  may  pmve  to  repres6Dt  a  new  »[je<*i«s  have  been  pniviKioL 
refi'iTfrti  hem  by  Mr.  Hrauth. 

PertiiajulA  Sp.  i  f). 

On  r*Mtk«,  HU  Oot^rge  IsLand. 
Pertuviria  panygra  (AoU,)  Th*  Fr. 

On  n>ck«^  St.  Paul  iHlainL     Sporoi^  mlihirhtr  im  h*  190  mik,  long^^  M  io  BO  mil\  UL 
(P^rftittulmn  alter um  itn  ttlttTmn  aiia  r^it*t4i,)     ThaHutt  r  kalm/ar  immntntnjt. 
BtereOGftiilon  csoTaUoldeBt  Fr. 

Oti  rot'ks^  Bt,  Paul  lalatitl, 

Filophofus  robustuB,  Tii4?ki 

Under  fivei'liaiigiiig  nwka,  8L  Paul  iRlaud. 
Cladonla  alcicorulft,  Flo^rk, 

Umler  damp  overhan^iui?  tuok»^  8t.  PhuI  l8land. 
Cladonia  decordo^ta,  Fl<H^rk^ 

On  4';irtli  and  r(»okK,  HL  Paul  I»laiid, 

Cladonia  pyxidatci,  (t.. ),  ['t, 

(in  earth  tin  bntli  inlatiilH, 
CladoiilA  degeneraiiK,  Ttii?k* 

i)n  «%art1i,  Ht.  Paul  Inland > 
Cladonia  gracilia.  (!««)>  Nvl,  vniv  elougata,  Fr, 

lian^  on  8t,  Paul  InlaiuL    Tin*  fttnu  maeroceruH^  Turk,,  is  stiU  rarer. 
Cladonia  furoat^^  HudH.  vnr.  raoemoaa,  FL 

On  eartli  on  hfitli  iKlandfl- 

Cladouia  furoata,  IttidH,  vHr,  aubulata,  Fl. 
()i»  earth  on  boUi  islands. 

Cladonia  rangiferlna,  Hoffm. 

Common  on  earth  on  both  islands. 

Cladonia  rangiferina,  Hoffm.  var.  aylvatica,  L. 
On  earth,  St.  George  Island. 

Cladonia  rangiferlna,  Hoifm.  var.  alpeatris,  L. 
Common  on  earth  on  both  islands. 

Cladonia  tmcinalis,  Fr.  var.  turgescens,  Fr. 
On  earth,  St.  Paul  Island. 

Cladonia  comucopioidea,  (L.),  Vt. 

Common  on  earth  on  both  islands. 

Cladonia  bellidiflora,  (Ach.),  Schaer. 

Common  on  earth  on  both  islands. 


Sphaerophonim  globiferum,  DC. 
On  rocks  on  both  islands. 


Mediilla  /.  coerulescit 


Sphaerophonim  fragile,  Pers. 

On  rocks,  mixed  with  Lecanora  tartarea. 
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Thamnolia  vermicnlaxi^  Fr. 

Oommon  on  earth  on  both  islands.  The  form  gramlescens  is  rare  on  earth  on 
rocks,  St.  PanI  Island. 

Normandia  laetevirens,  Turn,  and  Borr. 

Among  tafts  of  moss,  on  St.  George  Island. 

Heterothecium  Bangninarium,  (L.)»  Flot. 
On  rocks  on  both  islands. 

Leoidea  sp.  ( f ). 

On  rocks,  St.  George  Island. 
Lecidea  sp.  (f). 

On  rocks,  St.  George  Island. 
BueUia  geographica,  (L.),  Tuck. 

On  rocks,  St.  George  Island.  ' 

BueUia  alpicola,  Wahl. 

On  rocks,  St.  George  Island. 

Bnellia  np.  ( f ). 

On  rocks,  St.  George  Island. 

Venicarria  sp.  (?). 

On  rocks,  St.  George  Island. 

Note. — The  chemical  reactions,  measarements  of  spores,  etc.,  are  by  Mr.  J.  S.  D. 
Branth,  of  Sneptrnp,  Denmark. 

lichens    (.collected    on    ST.    PAUL    ISLAND    IN    1891    BY    WILLIAM    PALMEB    AND 
DETERMINED   BY  MB.  W.  W.  CALKINS. 

Cladonia  iorcata,  Ft. 
Pycnothalia  cladinoides,  Nyl. 
Cladonia  rangiferina,  Hoffm. 
Cladonia  papillarla,  Hoffm. 
TheelosdiisteB  lychneus,  Nyl. 
Umbilicarla  hyporea,  Hoffm. 
Stereocaulon  ooraUoides,  Fr. 
Cladonia  fimbriata,  Fr. 
Lecanora  thaxnnites,  Tuck. 

PUNGL 
CUtocybe  cyathiformis,  Fr. 

On  earth,  St.  Paul  Island. 
CUtocybe  diatreta,  Fr. 

On  earth,  St.  Paul  Island. 
CUtocybe  laccata.  Scop. 

On  earth,  St.  Paul  Island. 
RuBSula  nigrodiaca,  Pk.    New  species. 

Pileus  thin,  convex  or  nearly  plane,  viscid  when  young  and  moist,  black  or  black- 
ish on  the  disk,  purplish-red  or  dark-red  on  the  even  margin ;  lamellae  thin,  entire, 
subdistant,  narrowed  toward  the  stem,  whitish;  stem  nearly  equal,  white  or  whitish; 
spores  white,  subglobose,  0.00035  to  0.00045  inch  long;  cystidia  0.002  to  0.0024  iiieli 
long,  pointed  at  the  apex. 

Pileus  1  to  1.5  inches  broad;  stem  I  to  1.5  inches  long,  2  to  4  lines  thick. 
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On  exposed  billsideB  among  Cladonias  and  other  lichens,  St.  Panl  Island.  Septem- 
ber 18,  1896.    (J.  M.  Maconn.) 

This  species  is  apparently  related  to  R./allaxj  from  which  it  may  be  separate<l  by 
its  darker  colored  pileos  with  its  even  margin  and  by  its  larger  si>ore8.  Its  nnmeroos 
conical-pointed  cystidia  project  slightly  from  the  edge  of  the  lamellae.  Having  seen 
only  dry  specimens,  it  is  impossible  to  say  whether  the  flavor  of  the  fresh  plant  is  mild 
or  acrid. 
Flammula  fdlveUa,  Pk.    New  species. 

Pilens  thin,  convex  or  nearly  plane,  glabrons,  snbtawny,  the  margin  deflexed  (h* 
incnrved,  flesh  whitish;  lamellae  thin,  snbdistant,  adnate  or  slightly  decnrrent,  some- 
what tawny,  inclining  to  ochraceoas- tawny;  stem  equal,  solid,  flbrillose  or  fibrillose- 
sqnamulose,  colored  like  the  pilens;  spores  elliptical,  0.0005  inch  long,  0.003  broad. 

Pilens  6  to  12  lines  broad;  stem  aboat  1  inch  long,  1.5  to  2  lines  thick. 

Low  gronnd,  St.  Paul  Island,  September,  1896.    (J.  M.  Macoun.) 

Having  seen  dried  S|>ecimens  only,  it  is  not  possible  to  give  the  colors  of  the  fresh 
plant  nor  of  the  young  lamellae.  The  plants  are  apparently  closely  gregarious  in 
mode  of  growth.  It  is  possible  that  the  pilens  may  be  slightly  viscid  when  fresh,  bat 
this  could  not  be  satisfactorily  ascertained,  and  therefore  the  tribe  to  which  the  species 
belongs  is  uncertain. 

CortinariaBr 

On  earth,  St.  Paul  Island. 
Nalavieaf 

On  earth,  St.  Paul  Island. 

Geographical  distribution  of  the  phaen ogams  and  rasculmr  erifptogams  knoum  to  occur  on  the  Pribilof  Istami*. 
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Geograpkuial  dintrihuiion  of  the  phaenogams  and  vascular  cryptogams,  etc, — Continoed. 
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K*iKLLMANj  F.   R. :    Fiinero^aiJier  iVaii   Novaia  Zeniija,  Wajj^aUi'b  ocb  Cbabarova.     ( \'«>;a-Exp«dit. 

Vettniflk.  ArUeten. ) 
Kjkll,max,  p.  R.  :  Sihirinka  Nnrdknateos  Fanerogamllora,     (Vega^Expmlit.  V«teti»k.  Arbeten.) 
K.TEU.MAN,  F.  R. :  FanrrogamJlornn  paa  Novaja  S*>iulja  orb  Wajj^atm'h.      (Vega^Expetlit.   VetfDtiak. 

Arbrten.) 
K.fKLLMA^)  F.  K. :  AsiatUka  BeringRiiiids-kiiHteDs  Fanerogamilnra.    { Vt^ga-Expetli t.  Vetvusk.  Arbeteo, ) 
LANifR,  J. :  CotiapeetaB  Florao  On  upland  icat\     (Medd.  i»di  On*»uland.     Copeuba^t^ii,  1880.) 
LRUBBorR,  C.  F, :  Flora  Rfwxica      Stuttgart,  184l-185;J. 
Mai  I  UN',  John:  Catulo^Tue  of  tUiuadijui  Phiiitis.     M*mtreal*  1883-18^X1 
Ma\im(iv  ic/,  Carl  .1*111 :   Priinitia«  Fl«*riiti  AmareiisiH.     St.  putoi-fibiirg,  1859» 
Mehhiam,  C.  Haht:  PlaofH  of  the  Pribilof  InlandH.     Poring  Sea.     (Proceed.  Piol.  S(w.     Waabingtpou^ 

18iri.) 
MriHR,  N.:  Foraiig  til  en  inlandsk  Natnrlii»tnne.     CoppiibagoD,  178*>, 
Nathorst,  A*  G. :  Nj^a  Bidrag   Oil   Kiiiniedomeii   om  Hpt*t«bergtni»  Kiirlviixter.     (Kgl,  Sv.  Vi^tensk. 

Akad.  Ildlgr.,  vol.  20.     Slt^rkboliii,  1883,) 
RlTi»RR4_Mn\  F.  J.:  Syiiibolao  ad  Itiftt^iriiuti  t^t  geograpbiato  plMotariiui   RoHab'iiriiiii.     St.   Pt?t«*rHlnirg, 

laui. 

Stkjnkqkr,  LEONiiAim:  NoteH  on  (be  PlaiitH  of  tJio  Oo[iiniaiid«?r  Inbinds.  (Proc.  U,  H,  Nat.  Muh.,  Vol. 
VIJ,  18a*i.) 

SxR^'iMFKLT,  IL  F,  O. :  lalandii  Kllrlviixtorj  betrakta*!©  fnm  viixtgeograrisk  noh  tloriHtiRk  sytipiinkt. 
OEfver«igt  KgL  Sv.  Vet.  Akiwl.  Forlullgr.,  1884.) 

TRArT\'ETrER,  E.  R.:  IncreiiieDtu  Florae  Pbaeriogamiio  RoasltMK^.     St,  Peleraburg,  1882. 

TRAiTVETTRRt  E.  R. :  Die  Pll.in/t^i»g*^»gnipbtBbe]i  Vtnliiiltniiwt*  dea  EiiropiiiHcheu  RiiHslandB.  Rig^^r 
1849. 

Trautvktter,  E,  R. :  Syllalm«  plant^imm  Sibiriite  Ut»retik>-ori#in talis  a  Dre.  Alex.  Bnnge  FiL  lt»i't!irtiiii. 
St.  Peterfllnirg,  1888. 

TRAUTVKTTEn,  E.  R. :  RoaaiEie  Arrtif^ae  ]i|}iutaK  qnasdam  a  peregriuatorilniH  varii*  in  variis  locis 
JeitaM.     St.  PeierHbiirg,  1880. 

TllAi'TVKTi'EH,  E.  R, :  Fb^ra  terrae  Tacbuktecborutii,     St.  Fet^jrsbtirg,  1878, 

TRAtTTVKTTiER,  E.  R. :  Plantfts  Sibiriap  borealis  ab  A.  C^ekanovaki  et  F.  Miielb-r  lectas.  St.  Peters- 
burg. 1877. 

Trautvktter,  E.  R.  :  Conspp^tuH  Florao  Insulariiiri  Nowaja  Seuilju, 

TrRNKii.  L.  M.:  CoutributionH  ti*  tbe  Nataral  Hifttory  of  Ala^ika,     Wasbiugtnti.  liiHti, 

Wahlknukro,  G.:  Flora  Lappouica.     Pi^rlia,  1H12, 


Plate  LXXXVIII. 


PAPAVER  MACOUNII  Greene.     Natural  aize. 

o,  The  pistil,  Ktamens,  ami  a  petal.  b.  The  fniit. 

Drawn  by  Theo.  Tlolin. 


Plate  XC 


CARDAMINE  UMBELLATA  Greene.     Natural  size. 

a.  ni>wer.  inajrnitted.        h.  Flowvr  with  petalH  n*ii)oved,  maKnifleU.        <•,  Petal.  inagniHed. 

Drawn  hy  Theo.  Holm. 


Plate  XCt 


CHIIYSOSPLENIUM  BERIMGIANUM  Rot*. 
Fig.  n,  apUuit.  natiiml  wlxe;   PiK  ft.  ]^u(,  milurs<^<J  I  (lifiiiji*'tHrH:   (Ijf.  r,  enlftTKed  ^  rliiim«»t«'fi»;  f1|f.  d. 


Plate  XCIL 


PRtMULA  EXIMIA  Green«.     Plant  n^itui*!  ii». 
l>rawii  by  Tbeo,  Hobu. 


i\  t.'ajiWjU*.  ntag;iitt}i.^k. 


PfllMULA   MACOUNIl   Gr.en*,     NAtuwl  inc. 


PLATE  XCIV. 


POLYGONUM  MACOUlSiH  Small, 
Drawn  by  Tbeo,  Holm, 


XXIV -ALGAE  OF  THE  PRIBILOF  ISLANDS. 


liy  WiLJ.iAM  A.  Setchi^ll,  Ph.  1),, 
Ptofessar  uf  lioian^  in  thr  rnirerailif  of  California* 


A  very  csonsiderable  region,  eontnining  many  clmnMiteristic  species  ami  distinctly 
marked  off  from  iidjuiidiig  reginus^  is  that  extend  in ^»^  from  Ye^^so,  and  the  Sea  of 
Okhot^kj  aronud  to  the  east,  through  tlie  Bering  Sea,  the  Aientiah  Islaiidw,  and  the 
varioan  archipelagoes  lying  along  the  northwestern  shore  of  North  America  to  the 
Straits  of  Juan  de  Fnt^a  and  Pnget  Sound,  Jlemote  and  hitle  known  as  this  region 
is,  yet  the  algae  have  h)ng  been  a  nuittcr  of  study,  (riiielin,  in  his  Historia  Fucornui, 
in  I7t>8,  dcHcribed  a  number  of  tbrms  from  Kamchatka  and  the  adjoining  di^tricta  It 
was  not  until  1851,  however,  tliat  any  detailed  account  of  even  the  algae  of  the 
Okhotsk  Sea  was  publishecL  In  that  year  ai>|)eared  tlie  work  of  Ituprecht  flH.51), 
sinee  which  nothing  has  been  written  about  the  algae  uf  tins  region,  Huiirocht,  how- 
ever, does  n«it  restrict  his  enumeration  exclusively  to  the  forms  of  the  Okhotsk,  but 
mentions  quittj  freely  localities  all  over  the  workl,  and  among  them  tlie  island  of 
Ht,  Paul  of  the  Pribilof  group.  The  various  Russian  expetiitious  brought  biick  many 
seaweeds  among  their  collections.  These  were  studied  by  Postels  and  liuprecht  at 
St.  Petersburg,  and  the  results  linaily  given  to  the  world  in  a  magniiicent  volume, 
the  lllustrationes  Algarnm,  in  the  year  184U.  This  account  deals  almost  entirely 
with  the  North  American  coast  fnun  Unalaska  to  Moutiirey.  Uui>recht  also  published 
two  other  papers  on  algae  from  the  Nortk  Pacific  (1848  and  1852)^Merters  letters, 
published  in  18:^9,  give  graphic  desi-riptions  of  a  number  of  the  larger  and  more 
uorious  species  of  north  western  America.  The  algat^  of  the  Straits  of  Juan  de  Fnca 
have  been  enumerated  by  W.  H.  Harvey  (18G2),  and,  finally,  the  Beriog  Sea  forms 
have  received  revision  and  augmentation  at  the  hands  of  KJellmau  (1889).  Of  all 
the  literature  of  the  algae  of  the  entire  region  there  remains  to  be  mentioned  only  two 
small  papers  by  Okamura  (1891a  and  1891  b)^  mentioning  certain  species  from  the 
Kuril  Islands  and  from  Vest^o,  ami  a  paper  by  Parlow  (188(>),  crediting  two  sijecies 
to  the  island  of  St,  Paul.  These  are  all  the  works  dealing  with  the  siJCcies  of  this 
immeiliate  region  as  far  as  they  are  known  to  the  writer.  While  they  treat  in  a 
general  way  of  the  species  of  the  region,  they  do  not,  with  the  exce|)tioii  of  the 
Okhotsk  tlora  and  the  paper  of  Karlow  noted  above,  nieution  the  I'ribilof  Islands  in 
particular.  Uuprecht,  how^ever,  as  meutioned  above,  has  given  a  number  of  species 
as  oecurring  at  St,  Paul,  and  the  writer  has  attempted  to  bring  together  in  this 
account  all  these  refereiices,  in  order  that  a  beginning  may  be  made  in  the  work  of 
exidotting  the  marine  Hora  of  these  islands. 
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The  coll<?ctii>U8  nceessiblti  k*  the  writer  liuve  been  thoswi  made  by  MeB^rs.  Greeley 

and  8ri(Klgra8s,  under  tltc  direL*tit>ii  of  I'reHideiit  Jordan*  wliich  rousist  of  tlireejars 
of  seaweeds  ijre-servtHl  iJi  form al in,  Beai^ies  these,  there  were  accessible  to  the  writer 
for  exaniiiiation  two  othei*  ninall  collections,  vix,  a  few  species  obtiiined  lor  the  late 
Prof,  D.  (J,  Eaton  thR>n*^h  the  courtesy  of  the  Alaska  Commercial  Company  aUjtit 
1877,  which  I  have  been  able  to  reexamine  throngh  the  kindness  of  Dr.  A.  W.  Kvaiis 
of  Yale  University,  and  a  collection  by  Charles  II,  Townsend,  of  the  United  Stat«8 
Fish  Cormnissioii  steamer  AUmtroMH^  in  18ur»,  made  at  the  request  of  the  writer  and  sit 
the  direction  of  the  Tnited  States  Connnissioner  of  Fisheries,  Tije  Albafroas  eoUet^tion 
has  been  m^ide  avaihible  for  this  account  through  the  permission  of  Commissioiier 
Bowers. 

The  present  ©numeration,  then,  iucludes  all  that  can  be  determined  fn>nj  thm 
three  collections,  as  weU  as  information  concerning  any  additional  species  eriHUtedt^i 
the  islands  but  imt  represented  in  the  collections.  In  this  way  the  writer  hiis  liaix^l 
to  bring  together  all  tliat  is  reliably  known  about  the  murine  flora  of  this  group  of 
islands,  for  it  has  been  suspected  that  the  slioreM  of  Bering  Hea  are  destitute  of  algie 
alt-ogether  {cf,  Knpreiiht,  1851,  p,  liO^l,  and  Merritield,  1875,  p,  r><»),  i,  e,,  north  of  tie 
Aleutian  Islands,  with  which,  however,  Uuprecht  reckons  the  rribilofs.  Dall  (ISI'm 
and  Kjellman  (18vH9)  ojvfjose  this  vi*^w,  and  Konyam  or  Penkegnei  Bay,  St.  Lawrence 
Bay,  aud  I'ort  Clarence  have  lloras  very  similar  to  that  of  the  Okhotsk  and  theAleu 
tians,  St,  Paul,  likewise,  has  a  very  similar  flora,  as  may  be  seen  from  the  anoexed 
list 

CYANOPHYCEAE, 

No  Specimens  of  blue  grei^n  algae  have  been  tbund  in  the  collections,  either  ftw  or 
attached  to  the  itthers,  No  members  of  this  group  are  mentioued  either  by  Rujirecbt 
(1852)  or  by  ivjellman  (188'J). 

CHLOROPHYCEAE. 
P r asiola  criopa  ( L i ^ ht f . )  A^. 

This  si>ecics  is  commonly  found  ct>vering  recently  vacate  or  little  used  portitmj* 
of  the  seal  rookeries^  su^cording  to  the  note  attached  t-o  a  s|>ecimen  collected  at  tlie 
Reef  nmkery  on  St,  Paul  Island  by  B,  W.  Kvermaun  July  20,  1892,  aud  sent  fn>m  ibf 
LTnited  StaU^s  National  Herbarium  to  the  writc^r, 

Chaetomorpha  metagouium  var.  typica  K.J43nui.     KjeUumiii  Beriuj^hafvistii  Algtlun*;  55^  1>^.* 

Only  a  few  fragments  of  a  (!haetomorpka  exist  in  the  collections,  but  both  in  th 
of  the  AflHUroit.s  and  of  Ctreeley  and  Snodgrass.     They  seem  ti>  belong  to  this  8fi« 
(St.  Lawrence  Island  and  Fort  Clarence.)' 

CladopJiora  iiierteoftll  (Riqu. )  Oe-toDi.  f 

Coif/vrva  m(Tteu«ii  Rnpi.,  Tati^e  Ocli. ;  403,  1851. 

There  is  only  one  Vladoplwra  present  in  the  collections  of  Greeley  aud  Swo 
and  that,  a  single  specimen  to(^  imperfect  to  determine  at  all  satisfivetunly.    U  wil 
submitted  to  Professor  Fallow, of  Harvard  University,  who  replie.s  that  it  agn^e^l 
with  this  species,  but  is  by  no  nu'^ans  certainly  to  be  referred  to  it. 


*  Only  literature  to  localities  in  Bc?riii^  Sciv  projirr  in  quoted. 

*  The  localitieF4  inclosed  in  iis^rentheHOH  bIxow  iidditioaul  iliMtrilmtion  within  Berin|{  Sea  ] 
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MonoatroinaL  aplendens  (RuprO  Wittr.     KJellnimi,  Horiiigshiifvetj*  Alg'flora;  54*  ISSB, 
Uti'a  and  Ultaria  §plen4eHH  Rniir.,  Tiiugo  Odb. ;   41*>,  IKT*!. 

This  flue  species  must  be  fairly  abLtiidaiit  upon  this  iijlaiid,  as  it  is  represented  in 
both  the  (Hjllectious  by  a  comparatively  liirj?e  imiul»er  of  examples.  All  tlie  speciiueiis 
ai'e  of  a  deep  brown  color,  mori5  like  that  of  iiii  old  Puiictaria  thmi  of  a  member  of 
tliii^  genut^    (Bering  l»laud.) 

I  PHAEOPHYCEAE. 

Dictyosiption  blppuroides  fLyngbO  Kiltz.     KJellnaaii,  Ikvrinjifshafvets  AlRlloni;  50, 1880. 

A  rather  Blender  Ibrm  of  this  spetvies  occnrs  in  the  material  of  Messrs.  Greely 
and  JSnodgrass.     (Kouyam  Bay  and  Bering  Island.) 

Mesogloia  ? 

A  eonsiderable  quantity  of  a  sterile  plant  occurs  in  the  collections  of  Messrs. 
Greely  and  Snodgrass,  bnt   as   it  is   sterile  it  is  tm|H>ssible  to  tell  with  certainty 
even  the  genns.     Further,  Ivjellnian  does  not  mention  any  member  of  this  group  as 
occurring  in  the  Bering  Sea^ 
Deimarestia  aculeata  (L. )  Laiijour.     Kjellnian,  Perin^hiifxetR  AlgMora;   50,1889. 

This  species  occurs  in  rather  typical  form  in  the  collections  of  Messrs,  Greely 
and  Snodgrass,  but  it  also  apjjroaclies  at  times  the  broader  IK  latifronH.  A  somewhat 
more  terete  form  is  occasionally  found  in  algae  from  %*arious  parts  of  Bering  8ea,  and 
may  be  what  Enprecht  has  called  iSpintiiaria  inter  media  van  krvH/oUa  in  the  Okljotsk 
flora,  and  credited  by  him  to  St.  Paul  island.  (ISt.  Lawrence  Bay^  and  SL  Lawrence 
Lsland*) 

ScytOBiphou  lomeixtatlus  Lytigl*.  J.  G.  Ag.     Kj*vllniun,  IU»riTi*^lrafvc'ti*  Algtlorji;  \%  ISSiK 

Abundant  in  all  the  collections,  and  in  excellent  fruit.  (Konyam  Bay,  Port 
Clarence,  Bering  Island,) 

Analipus  fusiformia  Kjellm.     KjeUmaii,  Ik^rmgaliafvetB  Algtloriir;  49,  pi.  7.  1 5-12,  ISSii, 

There  is  a  considerable  quantity  of  this  s[Hicies  in  the  collecthjus  l>rought  biu*k 
by  President  Jordan.  The  material  is  in  exeelleiit  fruit  alsvj,  so  that  there  e^iu  l>e  no 
tlonbt  but  that  these  s[>ecimenH  are  of  the  same  species  as  Kjellmau's,  VVh*m  old 
and  the  tips  of  the  upright  fruiting  portions  are  worn  away^  the  plant  hmks  very 
much  like  a  bunch  of  short  erwled  fronils  of  iSe^oslphon  lomentanm^  bnt  they  are,  of 
oourse,  provided  with  the  characteristic  basal  layer,  such  as  no  Si*i/Umphon  is  know^n 
possess.  This,  however,  is  sometimes  so  inconspicuous  that  at  first  si^ht  a 
specimen  might  be  passed  over,  when  a  thorough  exam  in  at  ion  would  reveal  its 
identity.  All  the  specimens  examined  ijossessed  line  unihjcuhir  sporangia,  which  is 
unknown  in  iSctttoniphoii. 

This  locality  extends  the  range  of  this  species  to  the  American  side  of  the  Bering 
Sea,     (Bering  Island.) 

Iiaminaiia  louglpes  Hory*     Kaprecbt,  Tange  Oeh. ;  23i2,  351j  1S5L     Kjollmaii,  UeringsbafVetn  Algflora, 
43^1888,     (Plato  XCV.) 

This  Species  receives  its  present  Bi»ecilic  name  from  J.  €1.  Agardh  (1867»  pp.  26,  liT), 
who,  while  uncertain,  feels  that  it  is  the  best  thing  to  do  under  the  circumstances. 

Kjellman  has  followed  him,  referring  the  species  back  again  to  the  genus  Lamimiria, 
where  it  most  certainly  belongs  if  the  plant  which  the  writc^r  has  received  and  which 


I 

I 

■  nil 
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agrees  thoroaj^hly  with  tliedescripttoiisor  A^ardb  and  of  Aresehoug  (1883), esfieci ally 
with  that  of  the  latter,  is  thii  same  ds  l\jdhiiaii^».  The  plant  was  well  kDuwn  lu 
Kupret:ht  (1851,  232  ami  351),  who  lias  givini  it  two  additional  uames,  Lttminaria 
repem  and  fA'asonia  rvpem,  while  Agardl*  ha^  referred  it  Ui  the  i^eiiuH  ArfhrothnmuMM. 
Our  plant,  however,  i.s  eertaiidy  not  a  member  of  thin  latter  geuus^  for  it  lacks  alto- 
gether the  eharaeteristic  aaritiles  at  the  base  of  the  blade;  aud  the  folds  (at  the  base 
of  tlie  bhule)  deaeribed  by  Agardh  luay  very  likely  be  nothing  more  than  the  prcKlai-tH 
of  imperfect  drying.  The  plant  has  a  most  striking  re.semblunee  to  Laminafia 
mnelmrn  in  habit^  so  much  so,  that  it  can  not  be  told  from  eertaiti  forms  of  tli»t 
si>eei63  until  an  investigation  into  the  eharaeter  and  distribution  of  the  muciferoiiH 
canals  is  made.  Then  it  is  seen  that  there  are  no  canals  at  all  in  the  stipe,  wiiiltt 
those  in  the  blade  are  large  and  frequent,  as  is  shown  in  the  figure  of  the  cPOS* 
vsection  on  the  plate  attached  to  this  article*  The  habit  is  also  well  representai  in 
the  )»Iate,  and  the  rhizome  shows  especially  well.  It  is  the  rhizome  that  gives  it  the 
partitnUar  resemblance  to  [Mminaria  tiinclmrnf  and  is  a  characteristic  shared  witii 
it  only  by  L.  japttnica  and  L.  rodriquezii  (cf<  Bornetj  1888,  p.  2),  besides  the  B\>^m 
mentione^L  Hornet  mentions  (1.  c,  p.  2)  also  L,  homjardkma^  but  the  writer  has  not 
seen  any  speciniens  of  that  species  thus  provided*  Aresehoug  also  iuclude-s  thijj 
last  species  among  the  rhizomatous  Laminariae,  but  only  as  to  tlie  *" forma  gubittmlU.* 
L,  longipea  was  collected  by  Messrs,  Greeley  and  Hnotlgrass,  but  the  specimens  OR^all 
sterile,     (Bering  Island.) 

Laminarm  digitaUi  m  \'.vtdd\Ui:d  by  Kuprecht  to  Bt.  Paul,  but  it  is  uncertain  ju^ 
which  one  of  the  digitate  forms  of  modern  writers  he  had  before  him  (cL  alao  Kjell* 
nnin,  180«*,  p.  170). 

Agarum  turneri  W  uud  M,     Kiqirecht,  Tang**  Ocli. ;  244,  1H51.     KJellumii,  neriiig8bafvet«  Algl 

A  portion  of  a  frond  is  present  in  the  collectioD  receive*!  from  President  Joi 
and  Kuprecht  mentions  it  as  well  from  JSt.  Paul  Island.    (Kouyam  Bay;  SLLawi 
Bay;  3t.  Lawrence  island.) 
TbalaBBiophyUum  clathma  (CJmtiL)  l\aoit  K.     KJti1)m;iUr  BefingtiliJifvi'tM  Algliora;  42,  IHSK, 

Oidy  two  specimens  of  this  magnihcent  plant  are  known  to  me  fn>m  St*  Vm\ 
Island^  tine  of  which  is  in  Herb.  Eaton  at  Yale  Utdvt^rsity  and  the  other  in  Herb, 
Farlow  at  Harvard  University.  They  were  both  pnxured  for  Profeissor  Eatoo  by  the 
Alaska  Commercial  Company  in  1877,     {Bering  Island.) 

Kereocystis  luetkeaiia  \\  uiid  K. 

Thisspecies  is  unknown  with  certainty  fnnn  the  Bering  Sea.  K jellmann  dt^es  mil 
mention  it  nor  dues  Buprecht  in  the  Ochotsk  liora,  but  Dall  (187r>,  \k  IfiO)  s^ie^iksof 
the  '^  Bull-Head  Kelp*'  at  the  Pribiluf  Islands,  with  the  suggestion  that  it  is  Nertwytth. 
It  certainly  extends  as  far  north  as  Unalaska  aud  may  very  likel3^  rattge  as  hir  \x\\u 
the  Pribilof  grimp. 
Alalia  praelouga  KjuMin/f     Kjeniuaii,  HertDf^^hafvuts  A1|;l1or»;  38,  PL  1, 18^. 

A  few  specimens  of  an  Alaria  were  collected  by  Mr.  Townsend  in  181Vi,  which 
seem  to  belong  to  this  species,  although  they  have  also  the  characters  of  A.  anp^ia^ 
A,  i-ritipu^  and  even  of  .1.  lanrrttiafa;  in  ftict,  it  is  very  diihcult  tor  the  writer  to 
determine  how  these  four  species  dfffer  essentially  from  one  another.  Koprechl  alsa 
numtions  an  Alarin  as  occurring  at  St.  Paul  (1851,  p*  300),  but  without  referrtiig  tht 
forms  to  any  now  recognizable  species.    (Bering  Island.) 
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Pacus  platycarpus  Thnr.  f 

A  single  speciuien  of  Ftwm  exists  in  the  Jordan  collection  and  seems  to  the 

writer  to  come  nearer  to  the  species  uotad  above  than  to  any  other.     Yet  it  does  not 

to  be  heniiaphrodite,  whih*  F,  phi (tfi-arpm,  nsimWy  i>hiinly  hermaphrodite,  dueii 

m  at  times  to  be  dioeeious.     It  certainly  appeal's  to  be  diil'ereiit  from  F,  emntuvens^ 

the  only  species  known  with  certainty  from  Bering  Sea. 

RHODOPHYCBAE. 

Porphyra  laoiniata,  yiu\  umbllicalia  Ag* 

The  speeiuiens  referred  to  this  species  are  in  the  collectiou  received  from  the 
A!batrf}gii  expeditfou  of  IHMo*  There  are  several  of  them,  but  none  of  them  are  in 
fruit  (>r  show  reproduetive  bodies  of  cither  kind.  The  fronds  are  conspicuously  iimbili- 
eate,  dark  jmrple,  monustroniatie,  with  cells  elongated  pt*rpendicnlarly  to  the  surface 
of  tlie  irond.  In  every  way  they  are  diiiereut  from  IMplothnna  rarh'ffatiun  Kjelhn. 
and  agree  exactly  with  the  phite  of  C.  Agardh  (1828,  Taf. -JG),  especially  with  li|^nres 
a^  d,  and  e;  for  a  zone,  just  within  the  margin  in  our  plants^  ts  extremely  delit|nes 
cent,  and  th<r  cells  thus  loosened  reproduce  fignre  d  exiietlyj  as  well  as  answer  to  the 
descrijition  given  io  the  text.  No  form  like  this  has  been  seen  on  the  California  coast 
by  the  writer,  nor  does  Kjellman  mention  other  than  the  species  noted  above,  viz,  71. 
rarieffatunif  from  Bering  Sea. 

Iridaea  XamlnarLoideB  formii  parvula  KjeOm.     Kjtjlimiiu,  Berlngsihafvetfl  Aigtiora;  31, 1889. 

A  number  of  speciimens  of  a  very  dwarf  form  of  this  common  species  of  the  west 
coast  of  Korth  America  were  fonnd  in  the  collections  received  from  President  Jordan, 
and  although  they  were  much  gelatinized  on  account  of  their  stay  io  the  formalin, 
yet  they  still  retained  sufticient  of  their  form  and  structure  to  be  readily  recognizable 
as  belonging  to  the  particular  form  described  by  Kjellman.  This  form  is  not  found 
upon  the  California  coast.  Both  cystocarpic  and  tetrasporic  specimens  are  in  the  col- 
lection from  St.  Paul.     (Bering  Island.) 

Cboudntft  platynua  (Ag.)  J.  A^-  *     Kielliii;Lii,  Beriugjiliafvela  Al^liora;  32,  IKHll, 

A  considerable  number  of  siiecimeiis  of  a  Chondrus  were  collected  by  Messrs* 
Greeley  and  8nod grass  and  all  are  in  *  ystocarpic  condition.  They  answer  fairly  well 
the  descri|>tion  given  for  0,  plftttfnus  m  J,  G,  Agardh^s  Species  Algarnm  (187G,  p.  178). 
It  is  also  the  species  reported  by  Kjellman  from  the  northern  part  of  the  Bering  Sea, 
(Konyam  Bay  and  Port  Clarence.) 
GymnogougniB  faatigiatus,  var.  craaaior  Kiipr,     Kiipreclit,  Tniryt*  Ot  U. ;  HtlVi,  1851, 

The  only  information  regarding  this  plant  conies  from  the  reference  quoted  above 
and  what  Bchmitz  (1893,  p.  394)  has  to  say  of  it  in  connection  with  tSterrocoUw  cramior. 
It  seems  certainly  allied  to  Ahn/tddtia  plivata^  but  is,  perhaps,  distinct. 
Canopbyllis  vaxiegata  (Bory)  KuetK*     idiprocht.  Tuni^ii  CJcli, ;  2iJL*,  1H5L 

Kuprecht  says  (I.e.)  that  a  CallophtfUiH  occurs  at  St.  Paul  Island  which  is  near 
to  this  species. 
Rhodophynia  dichotoma  (L<%i»ech.)  (iubi.     Kjellm^iii,  BenngnhiifYets  Algdora;  27, 1889. 

Known  to  occur  at  St.  Paul  only  through  Euprecht's  reference.    (Bering  Island.) 
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Ptilota  asplenioideft  (Ttirn/)  A^.  Nu.  82.     r'aiinw,  Aiiih^t^nti,  mtd  Katun,  Al^j;.  Exoicc.  Am.  Hot.,  NmiS, 
Kj<4hiiau,  lierin^aliafveta  Algllora;  32,  li<80. 

Pltimtsria  avpleHioiihs  Riipr.,  Tange  Ooh.;  21i2,  1851. 

TLis  largest,  coarsest,  and  deepest- colored  species  of  all  the  genus  oc'4;ars  in  all 
the  collectiotis  from  St.  Paul  and  is  further  credited  to  it  %y  Ruprecbt,     It  most  be 
abundaut  along  its  shores  aud  constitute  its  most  characteristic  species.    tBmiifT 
Island.) 
Ptilota  pectinata  iftiiuu.)  KjbIIih.     KJL'llm^tii,  Horin^liufvetH  AJgllora;  32*  18814. 

Specituens  of  this  spHries  occur  in  the  collection  made  for  Prof.  D.  C.  Baton  hytbe 
Alaska  Commercial  Company  in  1877,     (St.  Lawrence  Island.) 
Ptilota  filicina  i  Hapr. )  ,L  Ag. 

A  few  specimens  of  what  seems  to  be  this  species  occur  both  in  the  collections  ol 
the  Afbatroas  and  those  received  from  President  Jordan.  It  is  not  always  easy  to 
tell  this  species  from  /'.  plunumt  or  l\  serruta. 

Odouthalla  kamtBchatica  (Hupr.)  J.  Ag.     Kjellman,  Beringshafyets  AlgHora;  23, 1889, 
A  to  m  a  r  in  ka  m  tifch  a  t  tea  R 1 1  pr , .  Vmi  '^t>  O  c  h .  j  214,  232,  I S5  L 

Known  to  occur  at  St.  Paul  ot»ly  through  the  reference  in  lluprecht. 
Rliodomela  SocGoaa  (Eap.)  Ag.     Kjellmimii,  Berinj^sbafvetH  Algdorft;  2i,  188$^. 

The  forms  referred  to  this  species  from  St,  Paul  are  by  no  means  near  the  typecf 
the  species.  They  are  very  much  more  slender  than  the  ordinary  Californtau  form, 
resembling  IL  lifcopodioitlefi  in  this  respect,  but  approat^hing  H,  larU-  in  others,  so  that 
the  species  as  now  understood  and  rjinging  from  Stm  Diego  to  Bering  Island  ]»ri*.'ientB 
an  inlinite  variety  of  forms  as  regards  coarseness  or  fineness  and  even  as  reganlstbe 
flattening  of  its  branches^  the  character  upon  which  its  claim  to  siM?eilic  rank  priuci- 
pally  rests.     (Bering  Island.) 

Hhodomela  laiix  (Tiini.)  Ag.     Kjelluian,  Beriiigaliafvets  AJgflorii;  24,  1889, 
Fusmria  larix  Fiiipn^cht,  Taiit;e  Och.;  219, 1S61. 

Known  from  SU  Paul  only  through  this  reference  of  linprecht's.    (St  Lairren0 

Island  and  Port  Clarence,) 
NltophyUum  rupreciitiaiium  J ,  A|;.  f 

Two  more  or  less  imperfect  si>ecimen8  of  a  large  Nitophifllnm  of  the  BotrjfOfhmm 
section,  luit  provided  with  neither  cystocarps  nor  sori.  probably  belong  here.  Inth« 
absence  of  any  kind  of  reprodnctive  bodies,  however,  it  is  impossible  to  UJI  witl» 
certainty.    They  were  collected  by  Messrs,  Greeley  and  Snodgrass. 

Nitophyllum  rutheiiicum  (P.  and  H.)  Kj©lliu.     KJellman,  Heriogahafveta  Algllora;  25,  PU  I,  C  It 
12,  1S>!9. 

The  s]>ecimeus  referred  to  this  species  were  seen  in  Ilerb.  Farlow  at  Ilanrari 
University  and  wt*re  collected  at  St.  Paul  Ishind  by  Mr.  White.  They  are  yoaiitr  and 
more  or  less  incomplete  plants;  coDsecpiently  they  do  not  show  the  habit  v»'ry  «<?il« 
This  is,  however,  quite  variable,  judging  from  Kjellnmn^s  figures  (1.  c).  The  B|>rti 
mens  of  Mr.  White  are  tetrasporic  aud  have  uiicrosco(*ic  veins,,  at  least  at  the  baA 
With  the  exception  of  the  veins,  they  resemble  very  closely  X,  aptctubih  D.  C  EaU»o» 
of  the  CaHfornian  coast.    (Bering  Island.) 

Belesaeria  craaaifolia  Rnyyf.     Kuprecht,  Tauj^u  Och. ;  2:12,  185L     Farlow.  Pro©,  Ani^r.  AcaiLi  21;  i'il 
1K8«, 
i>.  crassifolUi  is  a  large  and  apparently  characteristic  s}>ecie8  of  the  Prihilof 
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Islandii,  available  t-o  tbe  writer  id  all  three  colleetious,  viz,  from  the  collection  sent  to 
Protessor  Eaton  in  1^77  by  tbe  Alaska  Coininerdal  Conipaiiy^  by  tbe  AihatroHH  expe- 
dition of  IHUo,  aiul  also  by  a  eonsi«k*nible  number  of  specimens  in  tbe  eoll«ctiori  pro- 
cured by  President  Jordan,  It  seems  to  the  writer  that  the  chief  danger  in  connec- 
tion witli  this  species  might  possibly  be  in  eonriisiug  it  with  /),  m iddendor Hi  llnpr,,  as 
tbe  (ireely  ami  Snod|?riiBs  spcciinenn  arc  generally  proliferate  from  the  midrib  and 
often  fascicnlately  so.  The  lateral  nerves,  however,  are  much  more  pruniiiient  than 
seenm  to  be  the  case  in  />,  midtieHdorJii. 

DeleAseria  Apinulosa  (Kfipr.)  J.  Ag. 

P,  bfrinrfiann,  rar.  apiiiuJtMta  Uuprevht,  Ttitiy^e  Och. ;  21i,  1S5L 

Knprecht's  reference  is  all  that  is  known  concerning  the  occnrremeof  this  species 
at  SSL  Paul  Island,     It  grows  ui)on  the  blade  of  At/arum  inrneri, 

Delesaeria  comptaiiata  Eupr.     Hupmc1it»  Titnge  Uch. ;  245,  1851. 

(irows  on  Plihta  mplenioidts,  at  8t.  Paul  Island,  according  to  liuprecht. 
Delesaeria  JuergeosLl  J.  A^.     Farlow,  Pro<J,  Auier.  Ai-atL,  21;  iT3,  ISStl. 

Farlow  says  (I.  c)  that  this  species  occurs  in  the  collectious  sent  to  i^rofessor 
Eaton  in  1877. 

Constantliiea  rosa  niaiiua  tViiuel,)  P.  and  R.     Kuproeht,  Tauge  <»rJi,;  232,  185L     KJf^llm^iii^  B^rin^- 

This  interesting  form  occurs  from  8t.  Paul  Island,  in  the  collectiou  sent  to  Pro- 
fessor Eaton*  The  spei-nnens  do  not  answer  exactly  to  the  description  in  J.  Agardh^s 
'^  Epicnsis,"'  but  they  do  answer  to  (ruielin's  tigure.     (Bering  Island.) 

Amphltoa  cretacea  (P.  ami  R.)  Arei»rh»     Kjeniimiii  Beringaliafvets  AJgilor»;  20,  1889. 

Although  l>all  (1875,  p,  ](Wt)  speaks  of  a  Coralline  zr>ne  abont  tlie  islands,  the 
collections  cx>ntain  only  few  and  imperfect  specimens  of  these  forms.  (Joiiseijueiitly 
it  has  been  impossible  to  give  any  satisfactory  ac(Jonnt  of  the  species  of  this  iainily* 
Tbe  present  determinations  must  be  looked  upon  as  uns{itisfact<jry,  but  as  the  best  at 
present  iiossible.  Only  two  spct-imcns  of  .4.  rreUwen  are  avaifalde  to  the  writer,  and 
these  are  both  imi>erfect  and  sterile,  (Port  Clarence;  St.  Lawrence  Island^  Bering 
Island.) 

Arthrocardia  frondescens  (P.  imd  K.)  Ari?»ch.     Kjellman,  Hi^rin^Bliufveta  Algllura;  20,  18Kt». 

Only  two  or  three  fragments  are  available,  consequently  the  exact  determination 
must  remain  in  doubt    (Bering  Island, j 

Lithoptoyllum ^. 

Several  specinjens  of  a  species  of  this  genns  occur  on  the  s[iecimens  of  Arthro^ 
cardia  mentioned  above,  but  they  are  all  sterile. 

Litbothaiuiiioii ^ . 

Several  specimens  of  this  genns  are  present  in  the  collectirm  obtained  by  Presi- 
dent Jordan,  bnt  they  are  young  and  sterile,  so  that  no  certaiJi  disposition  can  be  made 
of  them.    They  greiii  uiion  jmbbles. 

Universii'v  of  California, 

Berkdetf^  OaL^  December  />,  ims. 
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EXPLANATION  OF  PLATE  XCV. 

A  plump  of  pluutf*  of  Lttmmarin  tongipr^  Bory  about  TuUiiral  size  ^ud  »  transrerae  i^ctiou  tbfuag!i 
tilt'  bUdo  of  cjuo  of  the  liir^ewt  sjiochtieiiH,  much  magaitkHl*  TbL»  HhiiWB  tlio  ftUapw^  rulative  »i4«,  &Dtl 
fi]ianiCt»cii  Utie  |i<MftitiQii  of  the  large  luiicifeTaus  caiialj^. 

LIST  OF  WOHK8  MEFEKKED  TO. 
AaAUPU,  C. 

1828.  I  oouM  Ali^iiruiu  E  urojMarum .     { Lei  iiiien.  > 
AUAKItHi  J.  G. 

18*J7.    Dft  Laminarieiu  (<,ymb<»IU  pff<?rt.     (Lnud's  Univomt^ts  Arsskrift,  voL  4.) 
1873^    Specifw,  (t«&ii43ni  c^t  Ordiui^tt  Algarum^  voL  3.     Epicrisls  Floridi»urum.     (Ij«i(»alc«| 
Ahicsciidltg,  .L  E. 

1863.    Oliservalioitcii  Phy^ologioae*    Pariioul*  quarla.    I>eL)Litjiiii^iiieuiAnauiiulli«>    ( Aeia  Eigiii  ^ 
Sooietatift  UpHulieuiiitt,  aer*  3^  val.  IL) 

iJiSS.    Kot&euriiofj  Nuuvcllo  K^pi^ee  do  Ljiniltmifv  iln  la  Mll^diletTiitit^o.     (Bnlletin  <lo  b  I^j^t4 
Botaiiiqn&  de  Fraiice,  vol.  35. ) 
Dall,  W.  IL 

1875.     Arctic  Marine  Ve^otattoti.     (Natiirt*^  vid.  12,  p,  ItMO 
Faklow,  W.  G* 

1886,  Nate^  on  Aratic  Atga^;  btLsi^d  priticlFKiirv  on  roUoclitmu  madi?  tit  Uuguva  Buy  by  Mr.  L,  M. 
Tarufif.     (PTot'fsodmgft  of  tbc  AuiyrM^im  Aoiidijiriy  ol'  Artf*  atid  litit^uceft,  voL2L} 
Faklow,  W,  G.^  Anderson,  C.  L.,  and  Katon,  D,  C, 

188T-id8[^.  Al|^e  Amarieae^HorftuUs  Exatccuta^p  Fitac.  1-5.     (Bostoti.) 

1788.  nktorla  FiicuriiUK     (8t,  Peterttburg.) 
lUiOBr.W.H. 

l§iS3.  Kaiit^e  of  a  Colkctlon  of  Algiie  iiiiidt^  on  tlie  Northwest  Coaitt  of  Kortb  Aiui^rica,  cbipfljr  it 
Vattcodvera  Inland,  by  David  LyatL    (Joumal  of  the  Pro^reedlugM  of  tlie  Liutmeiyi  Hoei^x, 
Botany^  vol*B,) 
Kjellman,  F.  R. 

18^.  The  Algae  of  the  Ajrotio  ioa.     (Kongligti  Svenalui  Vetonikiiptt^Akademieiie  fiandJiiigftr,  vaI. 

20/Ho.  5.1 
1889.  Om  Beringshafveta  Algflora.     (Kongliga  Sveuska  Vetenskaps-Akademieus  HaudliDgar,  vol. 

23,  No.  8.) 
18IK).  Uober  die  Beziehungeu   der  Flora  des   Boriug-Meeres  zu   dcr  do8  Ochotskiscbi'ii  Mt-eres. 
(Botauischoe  Centralblatt,  41 ;  167-170, 198, 199.) 
Mekkii  iELi>,  Mary  P. 

1875.  Arctic  Marine  Vogetiitiou.     (Nature,  12;  55-58.) 
Mektens,  H. 

1829.  Uebor  verscbiodcne  Fucuh  Arten  ;  iind  IJeber  eiii  Excursion  auf  den  Giplel  des  Werstovoi  l>ei 

Nt'U-Archangel.     (Linnaea,  vol.  4.) 
Okamika,  K. 

1891a.  Hemarks  on  Some  Algae  from  Hokkaido.     (The  Botanical  Magazine  of  Tokyo,  vol.5;  tide 

Kef.  in  La  Nuova  Notarisia,  vol.4, 1893.) 
1891b.  Algae  from  the  Kuril  Islands.     (The  Botanical  Magazine  of  Tokyo,  vol.  5;  fide  Kef.  in  La 
Nuova  Notarisia,  Vol.  4, 1893.) 
PosTKLS  and  Rui'KECHT. 

1840.  Illustrationes  Algarum.     (St.  Petersburg.) 
Kri'KECiiT,  F.J. 

1848.   Beiuerkung(?n  ueber  den  Ban  und  dius  Wachsthuui  einiger  grossei^  Algen-Staemme.       M«  ni- 
oires  de  I'Academie  de  St.  Petersburg,  6;  59-70,  pi.  17.) 

1851.  Tange  des  Ocbotskischen   Meeros.      (Dr.   A.  Th.   Middendorft's  Sibirische    Keise,  Band   1. 

Theil2.) 

1852.  Neue  oder  unvollstaendige  bekannte  PHauzen  aiusdem  Noerdlicheu  Theiledes  StillenOceaus. 

(M<'Uioire8  de  I'xVcademie  de  St.  Petersburg,  7;  57-82,  pi.  1-8.) 
SCIIMIT/,  F. 

1893.  Die  (Jattung  Actinococcus.     (Flora,  77;  367-418,  pi.  7.) 
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Arantbislinaria 355,362,364,426 

Acarina  of  Pribilofs 553 

Acanthodoris  iiilosa 54 1 

acaulis,  Silene 561,  564, 584 

accipiter,  Podothecus 474 

Acerina  vulgaris 118 

acetoHolla,  Rumex 571, 586 

Acliil lea  millefolium 568,585 

acipensoriuus,  Podothecus 473 

Acmji>a  apicina 542 

cumingi 542 

mitra 542 

patina 544 

patina  var.  ochracea 542 

pelta 544 

sybaritica 542 

testudinalis 542 

Aconitnm  delphinifolium 562,584 

acrolcpis,  MacrouruH 487 

Aery bia  llava 542 

aculeata,  Cetrarca ^ 580 

Desmarestia 591 

aculeatus,  Gasterost'Ous 444 

acuticeps,  Oxycottus 467, 468 

acuto-rostrata,  Babunoptera 352 

Admete  coutbouyi 545, 546 

adunca,  Herberta 580 

^gialites  califomica 549 

^:giallti8  semipalmata 355, 362, 363, 408 

^gialitidte 549 

yEolidia  papillosa 544 

u>8cnlapiu8,  Alepisaurus 442 

Plagyodus 442 

Africa,  sealing  oft'  west  coast 318 

AgamodiHtomum 117 

Agamonema 164 

bicolor 118 

Agarum  turneri 592, 595 

Age  attained  by  seals 51 

Ages  of  seals  taken  by  the  Dora  Siewerd  . .       306 

agassizii,  Liparis 476 

Lycodalepis 50 

Agchylostoma 164 

duodenale 161 


Pago. 

aggregata,  Styela 514 

Agnes  McDonald,  schooner 294 

Agonida^ 470 

Agonus  barkani 470 

cataphractus 474 

Ahnfeldtia  plicata 593 

aix,  Pallasina * 472,504 

Alaria  angnsta 592 

crispa 592 

lanceolata 592 

pra^longa 592 

alascanus,  Arg^'rosomus 436, 495, 499 

Ammodytes 443 

Sebastolobns 445 

Xenochirus 474 

Alaska  Commercial  Company 327 

alaskana,  Spisula 543 
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C'arex  cryptocarpa 573, 58*1 
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Carex  norvegica 572, 686  | 
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pribylovensis 572 
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rariflora 573,586  I 
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lepis 573  | 

saxatilis 573, 586  | 

vulgaris 572,  586 
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Carlotta  Cox,  schooner 297 
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Carpodacus  ampins 278 

Carroll,Dr.J.J 49 
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Gastorosteus 443,444,498 

Catherine,  schooner 316 

Catostomidifi 435 

Catostomus  catostomus 435 
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C.  D.  Rand,  schooner 289 

Centaurea  melitensis 283 

Centronotus  pictus 481 
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Cepphus  columba 355, 362,  363, 369,  389 

grylle 369 

mandtii 364,369 

CeraHtiuin  alpinnm 565, 585 

arvense 565 

Ceratocottus  diceraus 458, 459 

lucasi 459 
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Cercyon  lateralis 549 
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Cbaalioclontida; 441 
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Check  list  of  the  birds 355 
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Chippewa,  Colias 550 
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Chiriis  hexagrammus 453 

ordinatns 449 
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chirus,  Xiphistes 482 

Chitonidji^ 542 

Chlorophyco® 590 

Chondrns  platynus 593 

Chrysanthemnin  arcticuiu 560, 568, 585 

chrysis,  Succinea 542 

Chrysodomus 540 

forticatus 543 

(var.  ?)  communis 543 

insularis 542, 543 

liratus 543 

Chrysomela  subsulcata 549 

ChrysomelidiB  425,549 

Chrysosplenium  al tern i folium 566, 567, 585 

beringianum 561,566,568 

tetrundrum ..      567 

Chum  salmon 436 

chry sautha,  Saxifraga 566 

cicutariuni,  Erodium 282 

Ciliaria  fusca 593 

ciliatus,  Epinephelus 446 

Sebastodes 447 

cinerens,  Macrourus 487 

Cingula  martynl 542 

circinata,  Pleurotoma 513 

Circulation 12,13,14,15,16,17,18 

cirrhosus,  Blepsias 468 

Cladoniaalcicornis 582 
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coruucopioides 582 

decorticata 582 

degenerans 582 

tiuibricata 583 

fnrcata 583 

furcata,  var.  racemosa 582 

furcata,  var.  subulata 582 
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papillaria 583 

pyxidata 582 

rangiferina 582, 583 


604 


IKDEIt. 


Cloditnia  ranf^iftrmft^  »»r  iU{»««trii .. , .  58if 

tungi  fwriD »,  var.-ity h  ti ti**«  ...*.*►*-*,,.  583 

miv  intttU,  vtir»  turj^iMictJim  , *,,..»  ^ .  5S2 

clftili jjoliloii.  Pyt'iiivlULi!  lit .  5H3 

Cladophoru  tut^rUiii*!  i S90 

CUtk,  CliMjrgo  A  . ,  3, 45, 47. 5t»»  m,  m,  IX  «»,  33r»,  m^ 

rlftrkii  BagOMlovinii  ,,,.,♦.,,,.,,*.,»,,,-...  487 

Biilmo... _„_,..,....„. ,  4Si 

olAthrEiaf  TlialiMiiit:i|ihy  11  om »....,.« ^ ...... ,  5St2 

cllURa,Niiticifc  ..*.... MJ,544,&i6 

clHTAf  Bty<^lu  *...*. ......  .*.., •.*  *.*.  517 

elav^tum,  Kpilobimtt ^ « «.^»  597,5i3 

ol&Tl)^r,  EiiopUryi .......*••««.....  45S 

Clftytoiiifk  iirctloA .....^. ...... .  565 
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communis,  Chrysodomus 543 
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CfHii»ot<phalTiii . .. .... ..  109;i03vl2K 

t  J  pk  lis 108, 1^,  12^,  129»  ISSI,  161 

^imtoitHuus,  Fipilo ..... 27)< 
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cordi  fcilinm,  Calliorgon  .... ... . .      51^ 
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kcniikotti  .... ......_. 135, IW 
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Cojtinitrma  .... . BSl 

Ci>rwiii,  Hcbocmer .  S3, 236 

Corydnlii*  panoidofOr. ...,,...  5^504 

CVttititti  453 

I  Cottns  alcuticns 461 

J  axillaris 500 

decastrensis 4C3 

humilis 462 

marmoratus 463 

mertcnsii 463,466 

minutos 461 

j  niger 463 

uivosns 461 

platycephalus 463 

]K>lyacauthocephalns 462 

quadricomis 502 

scorpins 462 

tiBniopterus : .  462, 467 

trachurns 457 

Coue8,Dr.  Elliott 360 
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Cones,  Dr.  Elliott,  papers  by 428, 429 

Count  of  seals 43 

Counting  of  sexes 302 

couthouyi,  Admeto 545, 546 

Cows,  average  number  in  harems 53 

barren 45,50 

branded 328,338 

causes  of  death 91 

impregnated ■. 44 

Ian  ding  of 52, 56, 57 

nursing 69,73 

rough  handling  of 91 

summary  of  arrivals 56 

three-year-old 47 

Cox,  Capt.  Henry 318 

Crabs  as  food 63 

Crane,  Little  Brown 398 

Crangon  communis 556 

crangon 556 

intermedia  556 

orassa,  Nectocrangon 556 

craasifolia,  Delesseria 594 

Stellaria 564 

crassior,  Gyn^nogongrus  fastigiatus 593 

crassuB,  Hadrotus 549 

Crepidula  grandis 542, 544 

cretaeea,  Amphiroa 595 

crispula,  Dicranoweisia 576 

Cristi  vomer  uamayoush 438 

crocea,  Solorina 581 

crotalinus,  Ly ciscus 484 

Crowley,  Chief  Agent  J.  B 341 

crispa,  Alaria 592 

Prasiola 590 

cruda,  Webera 578 

Crustacea  of  Pribilot  Islands 555 

Crustaceans 59,63,291,300 

Crymophilus  fulicarius 355, 363, 364, 370, 399 

CryptacanthodidsB 484 

Cryptochiton  stelleri 542,544 

cry ptospira,  Velutina 542, 544 

Crystallichthys  cyclostigma 477 

mirabilis 476 

cry stallinuni,  Mesembryanthemum 282 

cryptocarpa,  Carex 573, 586 

Cuckoo,  Siberian 419 

Cuculidii; 419 

cucullata,  Cetraria 580 

Webera 578 

Cnoulus  canorus  teIephonu8..355, 361, 362, 363, 419 

cumingi,  Acma^a 542 

Cnlicidii^ 551 
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362, 363, 369, 381, 385, 431 
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CyclopteridiB 475 
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Liparis 476,477/ 

Cyclothone  microdon 441 

Cylichnaalba 546 

propinqua 544 

Cypressus  guadalupensis 283 

macrocarpa 283 

cypselurus,  Prognurus 478 

Cysticercus 117 

Cystophora 107 

cristata, 109,110,152,155 

Cystopteris  fragilis 575 

Dacnitis 105 
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j  Dall,W.H 360 
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I  papers  by 428,429 
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Dampier 309 
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davuriea,  Saxifraga 561, 

566,585 
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79, 82, 83, 84, 85, 86, 90, 91, 92, 93, 94 
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Pui)a 542 
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complanata 595 
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Deamatodaii  latifolina- , - .,,..,.      577 
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Piutail 370 
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elongata,  Cladonia  gracilis 582 
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Elymus  mollis 560 

Yillosissimus 575, 586  , 
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eiupetricola,  Psoudocryobius 548 
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vaginatum 572, 586 

Eristalis  tenax 279 

Eritrichium  angustifolium 283 
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Ranunculus 562, 584 

Eulachon 439 
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Eumicrotremus  orbis 475 

Eujieodes  volucris 279 

Euphrasia  officinalis 570, 586 

Eorhynchium  vaucheri 579 

euryops,  Icelns 453 

Eutrema  edwardsii 561,563,584 

evanescens,  Fucus 693 

Excrement 66 

exilis,  Vitrina 542,544 

eximia,  Primula i  561,568,569,585 

Exolytus  sp 550 

extensus,  Lycodapus 486 

Eye,  disease  of 95 

fabricii,  Lestoteuthis 544 

Lumpenus 483 

fahlunensis,  Cetraria 580 

Falco  peregiinus  anatum. 355, 362, 363, 419 

rusticolus  gyrfalco . . . : 355, 362, 363, 418 

sparverius 278 

Falconidte 418 

Falkland  Islands,  catch 308 

close  season 308 

sealing  on 307,308 

fallax,  Bryum 578 

Russula 584 

Falling  from  cliffs,  cause  of  death  in  pups  .        88 

Falling  rooks,  cause  of  death  in  pups 88 

Fanning,  Capt.  Edward  A 309 

Fanning,  Capt.  Edmund 314 

Fanning's  Voyage 273,311,316 

Farmer,  Elmer  E.,  Electrical  Experiments 

in  branding  seals 333 

fasciata,  Hlstriophoca.   . . . : 351 

fasciatus,  Pholis 480 

fastigatus  crassior,  Gymnogongrus 593 

Favorite,  schooner 226 

Feather  downs  in  Anatid» 356, 378 

Calcarius  alasoensis 431 

Passerina  townsendi 424, 431 

Phal  acrocorax 356, 374,  375, 431 

Tringa  ptilocnemis 402 

Tubinares 381 

Uria 390,392,431 

Feeding  of  blue  fox 342 


Feeding,  frequency  of  . 

grounds  

Feet 

Females,  death  rate  . . . 

fertility  of 

in  heat  

interest  in  young  . 


63 
65 
1,2 
51 
50 
46 
74 
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Femttl**^, Eiiituro , -.. ,, ...        48 

nnuibi^F  tRrken  in  It^t^-Otl 55 

te^th  inritiir*'  id  .  * .  ^  ,....,.,,*.-  ♦ 9 

yoiin^  iipjiertr -.....*.,,*.         46 

feiiisstrA^  tj*,  AatrolytffS  , __.       456 

Fertility,  femaltsa. 50 

miilee. -..-,.. , 50 

Festtica  oviua  vtolwea .--,,-,_.-.-.-....  574, 586 

FestnCH  richardi^oni ,,,,..,,.---,... 514 

rubra  ..-*_..,,,  ^  **,..,  * 574^  5gt» 

rubra  var.  btirbata  .-...,... *       574 

Fetuft^  growth  of  ...-,..._.,..*..,.»...-.* .         48 
iiiefLaiiremejils  of  ..-_...,_..*.,._*»-,* ,  7 

FUugo  enlif«i nicii. ..__-. ..._.,.-.,-,.,       282 

FOatittliieolor  ...... 116 

dlkinti,  Ptilota -..,...- .-       594 

Jill  formiStPotjimtJge  ton,.,., -....-.^.-      572 

filix-fu'miiui,  ABplenltim  „,,.,..,,.,  ^ ,.. .  575, 586 

ftUx-riiJia,  Aspidium *,.,,.*. ,.  -. 575,586 

fimbrli'ata,  ClQiloD ia  ._.....,,..... 583 

Finch,  Aleutian  rofty  .. .,.-., 426 

flTDiiufiaamis,  EogogloYins 4@S 

flBcberi  unu  m,  Baecinnni ,  542, 548 

Fifth,  Pierre  A.,  the  brain  ut'  tho  far  seal ...        ^1 

Fi»be&  ol'  Arctic  Alaska  .*...-..** 493 

Bering  Sea , -.,..-.. 433 

Fiflh  bono  Lause  of  death  .__..- ,.._...        92 

Fiab  m  food m,  m,  67. 68, 21*1. 294, 2m 

of  n  imdalupej  Islyiii  d  ......_ . ......       277 

Fiflhi^  I  i  esi  no t  a  irei  t«d  by  eeals 66 

FiHsnres  ijf  brain.................... 23, 

25,  l>(i,  -21,  2M,  29,  30,  31,  32.  3:i,  m.  Wl,  3X,  ^ 

Flamuiiila  ful vella 584 

flava,  Acrybia 542 

floecosa,  Rhodomela 594 

floribimda,  Phacelia 2X3 

iluctuosa,  Liocyma 543 

F.  M.  Smith,  schooner 289, 21)3 

Fogol,  George 312 

foutaua,  Montia 560, 562, 5fi5, 585 

Philonotis 577 

Food  of  seals 59,  292,  294, 304 

in  Bering  Svii 61 

off  Japan  coast 61 

in  North  Pacilic 62 

tables  of  species  eaten (h  ,  68 

of  young 59,  60 

Ford,  John  D.,  log  kept  by 223 

forlicatus,  Chrysodomus 543 

forficata,  Elanura 455 

Forked-tailed  jietrel 383 

Fox,  Arctic 3^18 

bine 342,:i48 

red i^4 

white 348 


Foseeih  food. ,...-.. Si%i|i| 

taken  on  Prlbilof ., , ,,,....      M| 

fmgiformiftjPotentma ,.. ^,9116] 

fragile,  Bpbaerophornm .....___ 1 

ftagil iBj  CyMtopteria ,      81$.] 

Strombiilla...... ...... Ml] 

Fraueeaclij,  Dt.  F .,,..,..  ^  .._......,.- .      3 

Frankcuia  grand  ill  ora,.^. .....,_,,.....,.,      2SL 

Fran^cria  camfihorata......  ._-**.-........       383 

Fratureiila  arctica . _* .   361  j 

arctica  glacialis _ 391 

eomiculata,.... a^,  3^2^  363, 3@9, 3»a 

Fraterculinm ., , 301  i 

frenatue,  8i»mtor , ,, ,... ......      IT4  1 

ftielei.  Bermgiufl , &42p54S 

frigida,  CotslopM ^ 

Getitiaua i0t,IS6%Stti 

Leeanora  tartared Ml ' 

Macoma*......,..,.. ... ,.,.*..._.,      545 

Petoaitoa.. ,..  Bm,m 

TelUna IU$ 

Friugillidie  . . 42S 

Fri til] aria  kamtacbatc^tnaia ......^ ....  oTl^ W6 

froudei^  Bry noa , .  ..............      57lt^ 

frondeacenit  Arthrocardia ..,-...      8 

Hemisoaia ................ , . 3 

ftteen»i»4  Theragra  ,..,., -..._...      507 

folva,  Arctophlla... ^ ..._.. 571 

fnlviiB,  CouuluM 541 

fojigOi^Mni,  Pylyclimim -.-...---.-.  .*......      51Bi 

Fiirciuianuii  dtup  tenia ....... ..............      M^ 

p hi tycQi'iJ IIS  ,,,..**,,,,,»-...**.*,,....         5?*S 

Fulmar,  Rodger's 382 

Fulmarus  glacialis  rodgersii ax>,  362, 363, 382 

fulvella,  Plammula 584 

Fungi 583 

Fur  in  Kuril  Island  seals 3 

in  Pribilof  Island  seals 3 

in  Kobben  Island  seals 3 

furcata,  Cladonia 583 

Fusaria 103, 152 

osculata 151 

fusca,  Ciliaria b9C\ 

fuscescens,  Sphagnum 576 

fuscum,  Olophrum 541^ 

Fuscaria  larix 594 

fusiformis,  Analipus 591 

Gadida' 48«1 

Gadus  niacrocephalus 109,  119,  486, 507, 508 

GatVney,  Capt.  F.  M 270,273,312 

gaimardii,  Spirontocaris 5r»6 

gavia,  Putlinus 278 

Galapagos  Islands 268 

Catch  of  seals 273, 311 

Seals  of 272,310 
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galeatns,  Gymnacanthus 460, 504 

Galium  tritidum 567, 585 

gallica,  Sileiie -•-....       281  ' 

Garforth,  Captain 93 

Gasterosteida) 443 

GaaterosteiiB  aculeatuB 444 

bispinosus 444 

cataphractus 4-43,444,498 

cataphractus  Williamson  i 444 

fluviatiliB 118  \ 

ioBcnlptuB 498  , 

microcephalus 444 

serratns 498 

GaviidH* 383 

Gaviaadamsii 355, .361, 363, 383  ' 

arctica... .\...   355,361,364,383 

Gednoy,  steamer 276 

gelatinosus,  Careproctas  . . .  ^ 478 

gelidiis,  Bombas 550   - 

Gentiana  frigida 561,569,585  i 

glaaca 561, 569, 585 

tenella 567,569,585 

geographica,  Baellina 583 

Geograpbical  distribatiou  of  Pribilof  birds .      363 

Geraniamerianthum 561,565,585 

German  vessel,  seizure  of 224 

Gestation,  period  of 46  , 

Geum  rossii 561, 565, 585 

gibba,  Spirontocaris 556 

gibbsi,  Hemilepidotns 457 

gibbos,  Liparis 476 

gilberti,  Podothecns 473,474 

Gilbert.  Dr.  C.  H.,  fish  identified  by 277 

Fishesof  Bering  Sea 433 

Gilia  mnlticanlis  mi  llefolia 283 

nevinii 283 

Gill,  Theodore 1 

girgenshonii,  Sphagnum 576 

glabra,  Lychnis  apetala 564, 584 

glaciale  Buccinnm 543 

glacialis,  Liopsetta 491,492,509 

gladiator,  Orca 353 

glandaria,  Dendrodoa 513, 514 

glauca,  Gentiana 661, 569, 585 

glaucns,  Rhachianectes 353 

Sebastodes 447 

Globicephala  melas 102 

GlobicephaluB  svineval.     {See  Globicephala 
melas.) 

globiceps,  Blennicottns 467, 468 

globiferum,  Sphaerophorum 582 

globosum,  Polyclinum 511, 518. 536 

globularia,  Artemisia 561, 568, 585 

glumaris,  Poa 574,586 

Glyoeria  augnstata 574, 586 

vilfoidea 574,586  ' 

6947— PT  3 39 
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Glycymeris  kashevarofii 546 

patulus 546 

Glyptocephalus  zachims 492 

gmelini,  Carex 572, 58€ 

Coeloplurenm 567, 585 

Golden  Fleece,  schooner,  log  of 260 

Godwit,  barred-tailed 371 

Pacific 405 

Golet 438 

gonatodes,  Lectuiora  ooulata 581 

Gonatus  amoenus 119, 544 

goodei,  Ptilichthys 484 

goodrichii.  Cactus 282 

Goose,  American  whi  te-f rented 380 

Cackling 381 

Emperor 371,381 

Gorbatch  rookery 52, 56, 80, 85 

gorbuscha,  Oncorhynchns 436, 497 

gracilesoens,  Carex  lagopiua 572 

Thamnolia  vermicularis 583 

in-acilis,  Cetraria  islandica 580 

Oregonia 555 

grandis,  Crepidula 542, 544 

Draba 563 

Keunerlyia 546 

Nesodraba .563,.584 

Pseudopythina 545 

grandiflora,  Frankenia 281 

grandifloruni,  Polemonium  cteruleum 569. 585 

Gray,  Mr 327 

grayi,  Pentyle 283 

Grebe,  Holboeil's 383 

grebnitzkii,  Hapalogaster 555 

Pholidopus 480 

Greeley,  A.  \V 77 

greeleyi,  Styela 511, 516, 517, 535  - 

Green,  Prof.  Charles  B 276,277,280 

Greene,  Prof.  Edward  L 280 

Gregarious  nature  of  seals 70, 71 

Grimmia  apocarpa 577 

Grinders 1, 2 

groenlandica,  Scala 542 

groenlandicus,  Serripes 543 

GruB  canadensis 355, 363, 398, 546 

Gryllus  guadelupensis 279 

Guadalupe  Island 265,267,276 

Birds  of 278 

Fish  collected 277 

Insects  and  spiders 279 

Plants 280 

Catch  of  seals 269-270 

Seals 266, 26« 

Sea  lions 267 

Spiders  and  insects 279 

Guadalupe  Seal,  description  of 271 

guadalupense,  Talinum 282 


Grylltti  ..._*....---..---. ,- 27t 

8alpin<^t«a  *..-.,*.-_., -.^*,>.  *.,».,  .,->  2f8 

(itiiUoraotr  pig^rou , .^«» .«.. «...  ...>.  liSB 

Oyrfikkou...,-. 418 

Uyntilt^hthyii  miuytremaft , , 47l> 

r»riin>ji*i,  t'y t'lopteroide#<  , . , , . .  470 

J,  Poiiit  Barrow. ..,.,, 36JMt,  S05 

•  jutm^^lItiH  rubertiTjauB 481 

mMtJtL«tif  A^pid'  »plioroid6ii 475 

^,qfii]iiitcnxitliui»  galeiitus . tll0^5O4 

pifttilltger...,...-. - ,----,  4GO,503 

Oymui^lifl  stigma IHo 

viridia  ......._ .., Am 

G jinuogongrai!  fnatigicitiia,  taf.  cratsior 5B^ 

G  jmticiuiiiritiin  t^dralloide*! .^  ... .       5WJ 

Gyttjiiif Irtt  gmelini ,  * . . . , ,..,,.,,.  570*  5S6 

stolkH , .., 570,586 

IliibrQocataiii  lu  «p  J - - .      279 

MmlrotnfienM^ns.. , ..      549 

ha^matoleplB.  Vai^x  .., ........,, .      573 

^mfttoli^pifl^  Curex  i»UnA  etiapidatm 573 

ecaatapin uh  uallorklni 553 

nltll^  J uneua  baltioua, _ .... .....  5TI|  fi^ 

Ua'ttriiB  l«uccie«phalu«t  slaaconsia  . .      3f^i 

iillcliivriii  . ..-,.,. -  107J08 

^tyiim ,--...  109,  111,  115, 152, 155 

Hcoro  ci^tftreft ,....,       I4fl 

imllcn  .....,..,...,* 151 

llalkett,  Andtew .  10,45 

II^ilnOnrM'hai  reAexfl.... 542,541 

hamiini,  Fcniotliecus 472 

Hansen,  L.J 235 

Hapalogaster  grebnitzii 555 

Harbor  porpoise 353 

Harbor  seal 351 

Harelda  hyemaliH 355,362,378 

Harems  43,45,52,53,90 

average  number  of  cows 53 

condition  of 52 

Haritwen,  Capt .  Charles 268, 270,  273 

harpa,  Heliotropis  deformis 543 

Harting,  J.  E.,  paper  by 428,  429 

Hassan,  A.  H 35 

Hassler,  United  States  Coast  Survey  steamer.       265 

Hawk,  duck 419 

Hayko 436 

Heart  of  seal 12 

of  Rytiua 

hecla,  Colias 550 

holicina,  Margarita 542 

Heliotropis  deformis 543 

Helops  bachei 279 

helveolas,  Myodes 347 


n«5iiui«pidc]iui ^^ 

giUbii 457 

jnrdjltl;!  _ ..._      4^ 

btsmllcpidotrta  4o7, 438 

tilesii ...... * ,,,...,. ....      457 

Ueltotroplii  di^furmisvar,  harpa.  .^... .. ....      513 

HfiittttpterH....  ,,,,.».,*.....,, ^., 

Heiiil  tri  p teni»  c. avi  frons ,  . . , , 

Hetiiimiiiia  fFuie«e«niti ,..,.. 

H^pniica'  .... . .......      SS> 

Heracleiiiii  limatniri  *,,, ._..  .... 507 

Herbvtta  mluiiutt..,. ,,,,.... ....,..,      SW 

n&rilitig  of  hacbelarn...... ....... _^.  ....  S3fi*tW 

K-vprriiti(7i]tff  in  ..... . ....  SSfij 3Sii9, 33$ 

h      jjdc*cnij,  Sipho ,. _. ...      W 

H-  riog, pireiflo. .....'....- ., m 

ehoHnuij^  Lipiiria SH 

m*^   iilia,brig -_....      3U 

Llui^racti lis  incAuus  ............   356^  363, 37Qv  407 

net*5roL'b«ilii« ^ _....,..,      107 

tuuifatiift ,.,,,.,...      10? 

rophyllA^  Cf*rat4ktlon .-....-.,.      576 

•rothec I nm  sangu i nariu at  ............. .      &Q 

w'omift,  OticocQttiii . . .  ^  407,  dGSs  t 

EigrekiniiiidH*...... ...,......._. 

igmmmo^  mpcf 448,  H9,  451, 453, 4^ 

[lecagrammns  * .  * , . . . . ,  449, 131 

bexAgrammtis ...^.^ .,_ ,  148^,  451 

lagocttpUalmi .,  l5d,4>aS 

^ctf^gr&oiuiiLt  ..... .. 44S,449,4S0,ta 

jrditiatas  ,.,*».. ............      449 

ofeikii 451,153 

ttctiber ^....,.      453 

HteUt^ri 44* 

Buperciliosns 452,453 

hexagrammns,  Chirus 453 

Labrax 448 

Hierochloa  borealk 573, 586 

pauciflora 573,586 

hieracifolia,  Saxifraga 566,5© 

Hippuris  vulgaris 567, 585 

Hippoglossina 490 

Hippoglossoides  elassodon 488, 489 

hamiltoni 489 

robustus 489 

Hippoglossus  hippoglossus 508 

hypogloesus 488 

hippuroides,  Dictyosiphon 591 

hirculus,  Saxifraga 560, 566 

Saxifraga,  var.  alpina 685 

hirsnta,  Cardamine 564,566,585 

hirta,  Draba 560,563,584 

Hirnndinidu; 422 

Hirundo  erythrogastra  unalasohkensis 355, 

362.363 
Histiobranchus  bathybius 435, 443 
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Ilistiocottus  bilobos 468  | 

Histrionicua  histrionicns 355, 363, 364, 379  \ 

HiBtriophoca  fasciata 351  I 

Hodgson,  Capt.  N 226 

Holarctic  region 363,364 

holomolas,  Paraliparis 479 

Homoptera 552 

Hooper,  Captain  C.  L 328 

Hordeum  murinum 283 

Hosackia  ornithopus 282  ' 

HoQse  mouse 348 

Hnmpback  salmon 437  | 

hnmifusa,  Stellaria 560 

humilis,  Cottns 462 

Limna>a 544 

Hunt,  George  M 270  ' 

Hunters,  Indians 286, 

287, 288, 289,  290, 291, 296, 298, 305 

white 286,287,288,291,296,298,301 

at  disadvantage 305 

Hunting  in  Soutbern  Hemisphere 307-320  ' 

Hyalina  radiatula . .      544  ' 

Hyas  coarctatus 555 

ly  ratus 555 

Hydrocorisai 552  ' 

Hydrodamalis 108 

gigas ; 108,149,151,163  i 

stelleri 100 

Hydrophilidai 549  ' 

Hyena,  brain  of 37 

Hylocomium  alaskanum 579 

splendens 579 

Bciuarrosum 579 

triquetrum 580 

Hymenoptera 550 

hyperborea,  Amara 548 

Carex  vulgaris 572 

hyperboreum,  Polytrichum 579  I 

hyperboreus,  Limax 544 

Pseudocryobius 548  | 

Pterostichus 548 

Ranunculus 560,562,584  | 

Hyperoodon 107 

rostratus 121, 124 

Hypnum 561 

Hypnum  uncinatum 579 

hypoglossus,  Hypoglossus 488  > 

hyporea,  Umbilicaria 583 

Hypsagonus  quadricomis 475 

Hystero-epilepsy 96 

loelinus  borealis 454 

Icelas  bicornis 453 

canaliculatus 453 

euryops 453  j 

spiuiger 453  i 

vjcinalis 453  I 
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Ichneumonidtt) 550 

Idotea  ochotensis 557 

imbricatum,  Sphagnum  squarrosum 576 

incana,  Draba 563 

Perityle .' 282 

inclinatuni,  Bryum 578 

inconspicua,  Macoma 543 

Indians  as  seal  hunters 286, 

287, 288,  289, 290,  291, 296, 298, 305 

Industry,  schooner 315 

inermis,  Aspidophoroides 475 

Inflammation  of  bowels  in  pups 87 

Inia  geoiFroyi 107 

insculptus,  Gasterosteus 498 

Insects  and  spiders  of  Gaadalupe  Island. ..      279 

Insects  of  the  Pribilof  Islands 547 

insignis,  Amara 279 

Trichotropis 542,544 

Instinct,  homing 70 

Instruments  in  branding 326,329,333 

insularis,  Callilepsis 279 

Chrysodomus 542, 543 

Junco 278 

Intelligence  of  seals 69,72,73 

intermedia,  Crangnon 556 

interrupta,  Raja 435 

Intestine,  nematodes  in  small 76 

Intestines 11,191 

introniger,  Sebastodes 445 

irregulare,  Synoicum 511, 530, 531, 532, 536 

Irida^a  luminariodes  forma  parvula 593 

isenbeckii,  Erimacrus 555 

islandica,  Cetraria 580 

Koenigia 570,586 

islandicum,  Cardium 543, 545, 546 

ithyphylla,  Bartramia 577 

Ixodes  arcticus 553 

ricinus 564 

Jaeger,  Long-tailed 393 

Parasitic 393 

Pomarine 393 

James  G.  Swan,  schooner 296 

Jane  Gray,  schooner,  log  of 258 

jaok,  Myoxocephalus 462, 464, 499 

japouica.  Laminar i a 592 

Arctoscopus 479 

Chirolophiis 479 

Percis 475 

Johnson,  Martin  N 59 

Jordan,  D.S 2,89,325,336,339 

Blue  fox  of  Pribilof  Islands 339 

Jordan,  D.  S.,  and  Clark,  G.  A.,  practical  ex- 
periment in  branding  and  herding  seals. .      325 

Species  of  Callorhinus 2 

Jordan,  D.  8.,  and  Gilbert,  C.  H.,  fishes  of 
Bering  Sea 433 
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jordani,  Aplidiopeis 511, 521, 536 

Hrmilepidotus 457 

Ront|uiIu8 479 

Jadd,  SylveeUjr  D 360  i 

Judge,  James 328, 341 

Brandiug  on  St.  George 338 

juergeusii,  Deleaaeria 695 

Jonco  iDBiiIaris 278 

JunciiB  balicuB,  var.  hienkii 571, 586 

biglumis 571,586 

Kadiak  smelt 439 

Kalog 465 

Kamtchatka  salmon  trout 437 

kamtschatcensis,  l^itillaria 571, 586 

kamtschatica,  Atomaria 594 

Odonthalia 594 

kashevaroffi,  Glycymeris 546 

Kathgard,  Captain 224,270 

Kelp 286 

Kennorlia  grandis 543 

Kennerlyia  grandis 546 

kennicotti,  Corcgonus 435, 494 

Kerguelen  Laud,  sealing  on 316 

keta,  Oncorhynchus 436 

Kidneys 21 

Killer  whale 353 

cause  of  pupM'  death 92, 93 

presence  of 288 

kincaidi,  Amaroucinm 511, 524, 536 

King  salmon 436 

kisutch,  Oncorhynchus 436 

Kittiwake  gull,  Pacific 396 

Red  legged 397 

Kitovi  rookery 7r>,  8S,  S9, 92 

jnij)s  branded '^-<» 

Ktriiigia  island  it'll i>"<^K  •'>^'» 

k()t/.ebuei,  rarnassiii '►♦>7,  '>xb 

Krynit/.kia  niaritima 2S;i 

Kranse.  Arthnr  and  Anrel,  i>aper  by \'2\) 

Kraaiiaja  Kyl»a ^:^» 

kroyeri,  Tiitonofiisus r>4:i 

Kryuit/kia  raniosissinia ->^3 

kniidscba,  Salnio -^-^^ 

Sal  vid  inns ■**>'^ 

Kuril  Islands,  seals  of ''^ 

vessels  lost -•'! 

Lal»rax  liexa«;rauinius I  i><.  153 

laccata,  Clitocybe •'»•*<< 

La« M opbilus  deoipiens J>1!» 

Lacuna  vin<  tii '>^ ^ 

lacunosa,  C'etraria '^^ 

laU'virens.  Normandia >'''3 

l.»\  igatuni.  <  )rthotriebuni 'u' 

Lageiioibynclius 107,  125,  l.U 

albirostiis l-*l,  121 

lugocei»baliis,  1  lexagi  aminos 150.  152 
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lagopina,  Carex 572,586 

lagopus,  Vulpes 348 

Laminariabongardiana 592 

digitata 5M2 

Japouica 592 
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nigripinaifi,  liatbyagouua IZ> 
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Nltopbyllnin  mprcebtijio nm ,.._ 504 
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nivalis,  Cetraria 5N.> 

Primula 5h:» 

Ranunculus 562. 5K4 

Vagina r»65, 5>o 

ni V08US,  Cottus 4»>1 

Myoxocepbalus \i\{ 

uootkatensis,  Lupin ua 5r>5. 5>'» 

norvegica,  Carex 572, 5SJ 
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Norgaard,  Dr 1*5 
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Notacantbidje 44:5 

notospi lotos,  Astroly  tcs \:>^ 

Noye8,Capt.  W.  P 273.310 

uubilus,  Lumpcnus \K^ 

Nucula  (Acila)  ermani .■46 

ten  uis 546 

nugax,  Anonyx 5r»7 

Number  of  days  of  jielagic  sealing 245-250 

Numonius  borcalis H55,  362, 3»)3,  407 

femoralis 370 

hudsonicus 355, 362, 363, 4o7 
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nutans,  Webora 578 

nnttallii,  Canlinm 543 

Nycteanyctea 355,363,364,419 

obcordata,  Salix  arctica 571  , 

obensis,  Lemmus M6 

Myodes 347 

obscirua,  Calliphora 551 

obscura,  Liopsetta 492 

obscnriis,  Pleuronoctes 492 

Observing  seals 302 

obtusa,  Kaja 435  ' 

obtnsi folium,  Bryum 579  i 

Ocea  dodecat^dron 470, 471  , 

Yorrucosa 470, 471 

occidentalis.  Lams 278 

Oceauodroma  f urcata 355, 362, 363, 383 

Oceanodroma  lencorboa  macrodactyla 278 

ocellatns,  OpiHtbocentriis 480 

ochotensis,  Idotea 557 

octogrammns,  Hexagranimos 449, 450, 452 

Octopus 63 

oculata,  Leeanora 581 

oculofasciatus,  Naatichthys 4^8, 469 

Odobenus 107 

rosuiaruB 108, 109. 110, 139, 152, 155 

Odonata 552 

Odonthalia  kauitscbatica 594 

Odostomiasp 546 
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officinalis,  Cocblearia 560, 563, 584 

Enpbrasia 570,586 
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oligodou,  Mesopns 440 

Oligomeris  snbnlata 281 
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Olopbmm  fuscnm 549 

Olor  columbianns 355, 362,  363, 381 

Onimatostrephes 544 

Oncocottus  hexaconiis 467, 501, 503 
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Oncorhynchus  gorbascba 436, 497 

keta 436 

kisntcb 436 

nerka 436,497 
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Onycbolenthis 542 

Onycbotentbis  robnsta 542 
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Opbiostoma 105 

opilio,  Chionopctes 555 

Opilionida 552 
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0[)i8tboccntrus  ocellatns 480 

quinquemacnintus 480 
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Opbtbulmia,  infectiouB 95 

Opuntia  prolifera 282  • 

orbis,  Eumicrotremus 475 

Orca  gladiator 353 

ordinatus,  Cbirus 449 

Hexagrammos 449 

HexagrammoH  octogrammus 448 

Oregonia  gracilis 555 

oregonense,  Tritonium 542, 544 

orientalis,  Anarhichas 484 

ornatuH,  Pbolis 4«1 

Omitbological  history  of  the  Pribilof  Is- 
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oruithopus,  Hosackia 282 

Ortliocepbahis  saltator 652 

Ortbotrichum  laevigatum 577 

microplepbaro 577 

Osbom,  A.  P.,  Lieut.  Commander 276 
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Osmerus  albatrossis 439 

dontex 439,493,497,498 

eperlanns 118 

thaleicbthys 440 

ostontiun,  Carejiroctus 478 

otakii,  Hexagrammos 451, 463 

Otaria 107 

jnbata 107,121,125,143.152 
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Otarioidea 1 
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ovalifolia,  Salix 571, 586 

ovata,  Limna^a 544 
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snowy 419 

Oxycottus 468 

acuticeps 767, 468 

embryum [ 468 

Oxyria  reniformis 571, 586 

Pacific  herring 435 
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Cadlina 544 
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Thaleichtbys 439 

Pagophila  alba 355,362,364,395 
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aleuticus 655 

brandtii 555 

confragosus 555 

dalli 655 
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I'jUudicolii* _.......,..-..,      3m 

INfchiMtre,  Coo  Aram  ... .,....,...,..„  56C^S8& 

Xfwtuftinin  *.**.....................  563,^84 
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Pattt*n,  Captain........ ..............       316 
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P«UldHpi  Ni  «U>macUs ......,_....-.*..- li 
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excess  of  femalea  i  ii  i'4iU^b  , .       *J!3St 
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groimda ....... ....... 232 
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oil'  Vancouver  lalanda. ...... . *      yJS 

vensek  employed 223,  ±?4, 227, 233 

wast^fnlneaa  of 2^*0 

Peltig^ra  aptboa4i. ...... .....^ ......      681 

eaaina  ... .........,.__ .......      581 

eauioa,  var.  spongioatt 581 

PeU!g(?ra  t-anina,  var,  apuria ....... ....      581 

Pelvin 21 

PendlftotJ,  Captain ...,....._... 317 

peudulam^  Bry  rioi , . . ,      578 

Penelope,  Bi'booiieri  aeala  taken  by .....      233 

penabinenaia,  Salmo... ....,...-_ .. .....      437 

peplciidcA,  Affnaria .................  560, 561, 58* 

Perca  HiniatiHs 118, 139 

varmbilla  . .... ...... , 445 

Pends  j  apoiiiiHJB  ....................__ 475 

periat-ethua,  Podotbe^ua. 4T3 

Peritriacheliua  . 103,107,128,131,131* 
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Peritniehelius  inftigiiiH  ..  ..,\  *..,,,* . 107, 138 

typieiis 127;  132 

Perityle  ealilbnima 28iJ 

emory , ....,.._....      283 

gruyi ..,. 28a 

inc^nsk , , 282 

IJPerla  bicaudata...... 552 

P«rtiisaria  p;in  jgra *  - ...........      582 

flp.(r) 5«2 

[PetasUcwfriffida.... 56*),  568, 585 

ppenKJiuituB,  Amijii)ilyt«« -.*• 443,498 

ArgyrtwuniiiB 499 

retrelft 291 

Petrort',  Ivan 339,340 

Petruiuv /uuldii* 434 

PextiitiJicLuB  ajK.. 550 

Plim;elia  flcirihnnila 283 

Pbaeungatns,  lint  of  apevies 562 

l*li-ieo}ihyct^ji«. , 591 

l*li:i  latTorrjriieitlae ,       373 

Phukurroforax  uiik^.....  355,362,363,373,4:^0,431 

PUal;*ri)po,  nort li6iii 3l*9 

T^a 370.399 

Phalaropoilldae  , * 399 

Pbahiiiiiiua  Jobatufl 355,  362,  3«i3,  3(>l,  399 

PbaliTiMsi^ 364,369 

phasma,  Carepmetnfl -178 

'•PbL^asant'^  H.B.M.S 93 

Pbi'gupieriH  polypodiuitlt'fl ...  575,586 

Philacto  caiia^rica ,  355,  302,  36:^,  371,  3K1 

PbilouotiM  foil  tana ..* 577 

Pbippsia  algtda ......... ..- 574,586 

}*li  lenm  tilpiiiiiiu 574,  586 

Pbocu 34,  35,  3*<.  103,  KB,  107, 108 

barbatat     iSee  Eriguathns  barbatna.) 

brEin .-... 38,39 

foetida , 109,110,152,153 

grntnilandica  .. .   109,  110, 113, 152. 153, 154,  158 
grypbiiw  (Sie  Haliiliut^riifl  grypus). 
li  i  spi  d  a .     ( See  P .  fof  t i  d  a. ) 

largba 103,109,110,113,351 

itiuiiaclias.     («$frcf  MouachuH  albiveutL'r.) 

pantberina ....   152, 153, 157 

ursma 2.201,218 

vitulina 105, 

109, 110. 113,  152, 153,  154, 15fi,  157, 265, 351 
vitiilma  brain  .,,..,,.**......,,......         27 

Phocama 107,123 

comtDuniH 353 

I'onmiunis  (See  Phoeaiua  pboca'iia). 

phf>ca-na 102, 

121,  123, 12-1, 125, 126, 127, 134, 142, 162 

Pbocoidea - I 

Pbolidapus  i1ybi»wskii ...._...       480 

grebiiLtakii  ,.....*........ 480 

PboUe  fauiatua 480 
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Pliolitt  diiliebogaater , 481 

uiaxilbii'if* 480 

ciriiLitiiH - , 481 

pirtuH  * , , .,..-....,.  4><1 

rn berrimu.H  ...,...,.. 482 

t;ruia.......... -  480 

Pbrygaiieidii'  ...- 552 

Phycodromidti* ,,. 552 

pbyli<'iMdi^«*,8alix  ..--...--... 571,58(5 

PbylloHpadix ._. -                        -  281 

toinyi 283 

pielua,  Centronotiia 481 

Pbolis 481 

Frocentm^.. 481 

PilisL'Tifi  comuiodiKH 514 

Pi  loiili«rus  ri^biiistiLH -  582 

pilosa,  AcaJitbwJoriB,   ._..... 514 

piDg«l],  Triglops *.  455 

pingnedineiif^,  PteroHticbua .-...* .  ,  548 

Pinnipediiu  maia  divtsiona  of, 1 

PimiH  in*ijjj[ni*«,  vur.  binata. 283 

Pipit,  Amoirinaji _ 421 

Pi[)ilo  caiistd  trill  us 278 

Pisidinm....... ...  541 

pistilliger,  GymnocantliHH  . 460,  .503 

PtaeirpbfHella  stiaipsoni ,,....  544 

PlaL'odi niii  ©legarjH ......  581 

Pla|(iotlircJmn  pnlebelluai 579 

Plagyodoutidji' 442 

Plagy odna  n'Bi'iilapins - 442 

Plautanista ..._....._    107,  108 

gangetira.   108, 121,  122, 123,125, 159, 16<  1,162, 163 

Plants  of  ( liiadaltipe  Islaud 265, 281 

of  tbt^  Pribilof  I«laiid«* 559 

Platanus 283 

plate«sa,  Plenron«ftea , .  491 

Platicbtbys  st©llatn« 492,  5mJ 

platy carpus,  Fucus ...,  593 

platyuiis,  I'hondruB 593 

platycAjpbalus,  Cottu*H 463 

Megaloi'ottna 467  • 

piantos... :m 

impenniH 369 

Plectroiiins  ingubrii* 445 

plectTuin,  Huceiiiiim 546 

Plenrograinnina  nionoptery gi us.  * ... . 463 

Plt^tiront^t  t**8  obsnirna 492 

platessa -.  491 

<iua<lntubercnlatn8 491,508,509 

Pleuront'ctida* 488 

Pleurotonm  beriiigi 543 

cirriiiata., 543 

Xdicata,  AbnfrbUia.. 593 

PI  umari  a  iisplen  itiidt's 594 

pliimariiia,  Aridiistes 454 

pliunoea,  Ptilota Sftl 
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polynctuithocephiiloa,  Oottui .... . . 7B'2 
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Polycliiium  anraiitiiim 521 

fiingosum 519 
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Polygonum  bistorta 570,  586 

bistortoides 57) 
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polyiiioipba,  Kaiiialina 580 
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polypodioides,  Pbegopteris 575.  58() 

Polypodimn  vnlgare 575 

polystacbyou,  Kriophoniiii 572,  58() 
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byporboreiini 579 

strictuin 579 

poiiiil'orinis,  Bartramia 577 
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prolifera,  Opantia '2Ki 

propinqiia,  Cyliebua 544 

Proportion  of  males  to  fomales 51.  54,  318 

Prosper,  Scboouer 273.  310 

Proteles,  braiu  of 37 

proximus,  Microgadus 5<^ 

Pgetticbtliys  melauostictus 49<> 

pseudo-arnica,  Senocio 56^,  585 

Pseudocryobius  empetricola 54> 

byperboreus 5t8 
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Pseudopytbina  grand  is 5^1.5. 546 
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psittacea,  (Ileuiithyris)  Ryncbonella 542 

Psyc'hrolutea  paradoxus 46i* 

zebra 469 

Pterosticbus  empetricola .548 

byperboreus r48 

pinguedineus 548 
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Pterostiobas  qnailricolliH 548 

similis 548 

ventricosns 548 

PtilichthyidRA 484 

Ptilichthys  goodei 484 

Ptilota  asplenioides 593, 595 

filicina 594 

peotinata 594 

plnmoBa 594 

serrata 594 

Ptycboramphas  aleuticus 369 

Puffin,  Homed 358 

Pacific 384 

Tufted 384 

PuffinuB  gavia 278 

pulcbellns,  Liparis 476 

Pulmonary  disease 87 

vessels 14 

punctata,  Saxifraga 566 

punctatus,  Stichtens 483 

pnnctulata,  CcDlotaxis 279 

pnngens,  Lycopodium  auuotinum 575 

pungitius,  Pygosteus 444, 498 

Pupa  decora 542 

Pupidie 541 

Pupilla  decora 544 

Pups,  birth  of 43,47,55,56,57 

branding 326,335,338 

dead 75,77,79,80,96 

killed 59 

relations  between  ground  and  number 

of  dead 76 

teaching  of 73 

weaned 61 

Puritan,  sloop 270 

Purpura  lim' 543 

pnri)ureu8,  Ceratodon 576 

purpnrascens,  Calamagrostis 574, 586 

pnrpuratus,  Salmo 438 

pusilla,  Bothrocara 485 

pusillns,  Argyrosomus 436, 494 

Py cnothalia  cladinoides 583 

pygmaBS,  Ranunculus 562, 584 

Pygopodes 383 

Pygusteus  pungitius 444 

pyreuaiea,  Carex 572 

Pyrola  minor 568,585 

pyzidata,  Cladonia 582 

quadratus,  Porocottus 466 

qnadricollis,  Pseudocryobius 548 

Pterostichus 548 

quadricomis,  Hypsagonus 475 

Cottus 502 

Oncocottus 502 

quadrifilis,  Porocottus 466 

qnadrilateraliB,  CoregoDUS 436 
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quadrituberculatus,  Pleuronectes 491,508,509 

quinquemaculatus,  Opisthocentrus 480 

racemosa,  Cladonia  fnrcata 582 

Itacomitrium  561 

Racomitrium  lanuginosum 577 

j  microcarpum 577 

microcarpum,  var.  palmeri 577 

sudeticum 577 

radiatula,  Hyalina 544 

radicatum,  Papaver 561,562,563,584 

I  Rainbow  smelt 439 

•  Raja  aleutica 435 

j  interrupta 435 

obtusa 435 

I  parmifera 434 

roseispinis 435 

I  stellulata 435 

Rajida- 434 

'  Ramalina  cuspidata 580 

polymorpha 580 

ramosa,  Eschscholtzia 281 

ramosissima,  Kryiiitzkia 283 

rangiferina,  Cladonia 582,583 

'  Cladonia,  var.  alpestris 582 

I  Rananculus  altaicus 561, 562, 580 

eschscholtzii 561, 562, 584 

hyperboreus 560, 562, 584 

nivalis 562 

pallasii 562,586 

I  pygmtpus 562,587 

'  reptaHK 560,562,584 

trichophyllns 562, 584 

RaptorcH 418 

i  rariflora,  Carex 573, 586 

;  RastriiHis  scutiger 454 

Rathbun,  Mary  I.,  on  Crustacea  of  Pribilof 

Islands 555 

rathbuni,  Pagurns 566 

Redfish 436 

Red  fox 354 

Redpath,J.C 7 

Redpoll 426 

Reed,  Capt.  Charles 311 

Reef,Roukery 75,80 

refiexa,  Haloconcha 542, 544 

reniformis,  Oxyria 571, 586 

repens,  Laminarla 592 

Lessonia 592 

Reproductive  organs,  female 19, 189 

male 18,45,189 

reptans,  Ranunculus 560,562,584 

reticulata,  Salix 571,586 

retusa,Salix 571 

Rhaohianectes  glaucus 353 

Rhinoliparis  barbulifer 478 

Rhodomela  flocoosa 594 
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Salmo  parpnratuH 438 

salar 437 

Salmon 61,62,63,68,305 

Humpback 437 

King 436 

Silver 436 

salmonea,  Ericara 435 

Salmonida5 435 

Salmon  trout 438 

Kamchatka 437 

Sal])incte8  guadelouitensis 278 

saltator,  OrthoceplialuH 552 

Salvelinus  kiindscba 438 

leucomiunis 438 

malma 433,497 

nialma  parkei 438 

San  Benito  Island 269 

Sauderling 370 

San  Diego,  schooner 224, 267 

Sandpiper,  Long-toed  stint 405 

Pectoral 404 

Pribilof 357,358,400 

Sanderling 370 

Semipaluiated 405,408 

Sandwich  land,  seals  on 315 

sanguinarium,  Ileterotbernm 583 

San  Jose,  schooner 225, 288, 292, 302 

private  log  on 254 

Santa  Barbara,  schooner 266 

Sapphire,  schooner 290, 291, 297 

Saroophaga  sp 280 

Karmentosa,  Clay tonia 561, 565, 585 

Sarritor  freuatus 474 

leptorhynchus 474 

sarsii,  Aplidiopsis 511,524 

Saucy  Lass,  schooner 289 

saxatilis,  Carex 573, 586 

Parmelia 581 

saxea,  Neverita 546 

Saxicava  arctica 546 

rugosa 543 

saxicola,  Lecanora 582 

Saxifraga  bracteata 560,566,585 

chrysantha 566 

davurica 561,566,585 

hieracifolia 566,585 

hircnlus 560, 566 

hirculus,  var  al])ina 566, 585 

nelsoniana 566, 585 

punctata 566 

serpyllifolia 561,566,585 

stellaris,  var.  comosa 566, 585 

scaber,  Hexagrammos 453 

Scala  gronlandica 542 

Soatoi^haga  dasy thrix 551 

diadema 551 
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Soatophaga  sqnalida 551 

sp 551 

scepticus,  Triglops 455 

schimperi,  Campylopus 576 

Schizoplax  brandtii 544 

Schwartz,  £.  A.,  insects  A'om  Pribilof  Islands      547 

scirpoides,  Equisetum 575 

Sclerocrangon  sharpi 556 

Sclerostoma 164 

Sclerostominte 164 

Scoiield,  N.  B.,  fishes  of  Arctic  Alaska 493 

ScolopacidH) 400 

Scorpa»nida' 445 

scorpius,  Cottus 462 

scoticum,  Ligusticum 567, 585 

Scudder,  S.  H 280 

scutiger,  Kastrinus 454 

Scytosiphon  lomentarius 591 

Sea  bear 2,201-208,218 

elephants 267 

"Sea  Elephant"  beach 267,277 

Seal 109,147,152 

Seal,harbor  351 

ribbon 351 

Seal  fish 440 

Sea  lion,  Stellers 350 

Sea  lions 64,73,208-210,267,268,276 

Sea  otter 210-218,353 

Sealing  off  west  coast  Africa 318 

off  Auckland  Islands 307 

off  Australia 307,316 

in  Bering  Sea 223,224,233,308 

off  Chile 307,311 

off  Crozet  Island .'.  307,315 

on  Falkland  Islands 307,308 

on  Juan  Fernandez 307,309 

off  Kerguelen  Land 316 

off  Prince  Edward  Island 307, 315 

on  Maa-^-Fuera 307,309 

on  Sandwich  Land 315 

off  St  Ambrose 312 

off  St.  Felix 312 

off  St.  Paul  and  Amsterdam  Islands  . . .      318 

off  South  Shetland  Islands 313 

off  Tierra  del Fuego 307,312 

on  Tristan  da  Cunha 315 

Seal  skins,  price  of 307 

Seals,  age  attained 51 

arrival  at  islands 44 

bearing  upon  fiHheries 66 

experiments  in  herding  and  branding..     325, 

333,337 

killed  on  Guadalupe 267 

of  Kurils 3 

of  Pribilofs 4 

not  frightened 286 
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Stjab,  0)«i;piii|C 2S5,  287,  292,  298,  301 

Beatjcm  for  jK^agic  Henl  ing ..........,,,..  232,  'J3$ 

ypttw^sed  ill  storattt'ba.,  .,.-*.,.,,*..**_,.-,         59 

Sebiiat k hi li )  »  uiatp.nliara* 445 

Hebufttod«».  -  _ - in\  Un 

jdelmstiMjea  alentlaxm^i ... 44i>,  446 

ulntiia ,,      445 

uaiiriuiia  .,...<,.*.....,<.-...... 445 

eiliatni  ....... .,, .,,,... HI 

f^huictm ^ ,.,._, .       447 

introiiiger , .       445 

...  446 
...  446 
...  447 
...  445 
...   445 


mi>t/  iibar:r ^. -.,^ 

fuinifttiiH  ....  .,.^,,  ..-,..,,,,,»**.. ,, 

tifcc/.;inowt4ku  . *^,...  .*_. .... . , 

Sebiistobjbui*  aluHcanuH. 

iiUivolis 

se^ulieufii^,  BruL'byop&ia ., ._..*.       471 

6(4t*g«,  I .y  eopoiliaiu ..,.--.,  5*^,  586 

Sell  iium  bent  ba^mi  *..-.,.- 567^585 

ftcllaris,  Porocottiis  .,..,,.,.,.......* . .       466 

*4i*[HiJ:Hve,  Calosoma  ... ..^« -,,.,, 279 

semUqaarroaiim,  Sphagnum  aqtiaiTotuiii  . ..      576 
semisulc  ata,  Ant  arte  .....,....,.,,....,,,,       543 

Si^uecio  psuudo-ftrnic-a ....,,,,_.,.. 568, 5S5 

sepit^utrioEiulo,  Poptuatiim  iilpinum ........       579 

ii6p  toiitrioiuiliSj  Lyoo*ia . . ....       552 

8t?pteulri(mia,  PatrobuB ^ ....       54S 

»eptipinnt«,  Rby tjehiiis --.,.-,.,      443 

t$eroti]ia,  LloycUa... ......«..,.,...  571,  586 

Afirpy tlifol ill,  Sftxifi  (vgn  **__-.,.......  5**1 ,  frtSti,  5*^ 

Vi'Toniea * .  ^ ....  569,  5^5 

»«rrata,  Ptilota ---- ...  ....       504 

Jjerriit  lis,  <  ■■l':^l^_Tf>M,tU'UN  ___  .^N 

Serripes  groenlandiciis 543,  54() 

Setcbell,  W.  A.,  alga-  of  Pribilof  Islands ....       589 

setiger,  1  )a8ycottii8 468 

Sex,  record  of 305,  306 

Sexes,  mannrr  of  counting 302 

proi)ortion 54 

projiortion  of,  in  pelagic  catch 237 

shantarica,  Siphos 543 

Shark,  sleeptT 434 

sharpi,  Sderocrangon 556 

Shivw,  Pribilof 345 

Shute,  Dr.  I).  K t»5 

Sibbaldia  j)rocuml>ens 565,  585 

sibiriciis,  .\8ter 561,  56^,  585 

sleboldii,  lialnna 353 

8icwerd,  Cai)tain 285,  21H) 

Sigilliua  anstralis 523 

signatns,  Bathyinaster 47!> 

signiler,  Thyiuallus 439 

Silene  acaulis 56 1 

gallioa  281 

Siliqua  media 543 

patula 543 


Silver  »almuu *.,.,., 

eimiliHy  P<ieudocryu1)hii ...---.-.,-.,,»      Mf ' 

PterosUehufl ...» ...» *,..     MS 

giiaorhyiicliua  mstatelluB. . .   355, 3I£I,  363, 3ft>,386 

pudUna. , wS5i%  'jm,  '^m^  '^m^sm^m 

pygmaeuh  . . ....,,   -,,.....      M 

dimiia,  CarepjiKJtas _.,_.,,..,.      477 

Aiiiiple\%  Bela  ...»*...,..._.._...._, 543 

slmilairii,  Lauiiaarin ..., &Si 

Siphagouui* .,      470 

barbattifl ....  .... .. ....      SttI 

Silpbida- . . . . . ...  ....,.....„....,, .,,.      Sta 

Sipho  heretidef*nii. .... ...__. 513 

sbautancR  *,.. , 64$ 

$p j  l^bi? rg€D«i»  « M$ 

Sipbonaria  tbeni  ttm . . , , . .  . ,  _ .      Ml 

fiirenoivamutt  rby tinn* .......... ^ ......... .       1(S3 

fc^ijison,  Fred  .........,.,*,,....».,,... 270 

sitkaua,  Li  tori  aa ...,.,,.....-,.,...,__...,       544 

8i2e  and  color,  variatiooa  in  ..,_.......... .         4 

Skina,  hiapeotionof.,.,..  ...... ..  235,^^7 

deterini nation  of  aex  by. ... . ..... . .      :S5 

SkuU,.,... ..._..... ta,3 

Slewper  shark  .. ,....,.  , ,,.      4S4 

SJaniij,  Dr  .......,......__. . 4t! 

8iu©ltt  rainbow  .. ...,....,,,.,.._.      43B 

^niith,  Cupt.  ^diiiuel .-...., OT 

Suodgraais,  liobert  E ..,..,.,...., .   T€.  77^  19,  S^  ^ 

Anat«jurv  of  fur  aeal  .,.. . ....        It 

sni>dgriuiHi,  Amarouoium , , . ......  527» 535 

Snow,  \\\  X.,  ii  nadalupte^  Island,  Itiflec^tH  and 

apidera _ 2T» 

Sno\vr!5ik< ,  PrilMlof... j:*7,  i:j > 

Socorro  Islands L»t>S 

Softfish 47:. 

Soletellina  sp .546 

Solorina  cr*)Cea >1 

Somateria  dresseri 3i\s 

nioUissima 3<j8 

v-nigra 355,362,363,380 

Somka 437 

Soniniosida* 4;>4 

Somniosns  nncrocephaliiB 431 

SonchuM  oleraceus 28:^ 

.Soi»hia  Sutherland,  achooner,  log  of 25' 

Sorex  pribilofensis ;>4r. 

ri<har<lson  i 345 

South  Georgia  rookery 307, 311 

Catili 314 

South  Shetland  Islands,  sealing  oft' 313,314 

Spark,  srhooner. 3VJ 

Sparrow,  Sandwich :no,  422 

Spartan,  II.  B.  M.  S 89 

sparverius,  Falco 278 

Spatula  <!lyi»eata 370 

spathulata,  Cochlearia ri6;> 
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gpacifir  cliHeaAi.^8,  caas^  of  dt^atb  iu  pnps  ...  86 

apei'tri]  Di^  Careprocttis 178 

Spcrgiilaria  moerotliica . . 281  ' 

Sphaeralcja  ? 282 

Sphiieii>ithoriun  fragile..... 582 

glol) i feriini 582 

Spba^  i^m . * , , 561 

iSiiibriata  var.  arti€iiin 576 

givgen^hmiil ,. 576 

linill>ei'>riL   var.  ujierophyUuni  brae  by- 

cyoluda... 576 

riparluin &76 

fl<l  narrow  11  in  rar.  imbricattira 576 

H<Hiarroauiii  var.  si'iiii-^ij^narrofliim 576 

spicatunt^  Epilobtiim 567,585 

epiD  ii^wr,  It'fil  118 .... ...  453 

Spkiularia  iiiieruii^dia  var.  teretifoUa 591 

BpimiB,  8piroDtocari« 550 

spiniiloBtij  Dele&seria , 595 

Spiroiitoearia  avina *,., 557 

barhata ...*........... ....  556 

camtBtbatica 557 

gaimardiL. 556 

gibba .*..,. 556 

iLiariletita.... 557 

puliiria ., 657 

fipiuua  .  - 556 

Spiania  a^aakaoa. 543 

9pitzb*!rgensi«,  Sipbo ,.,,.,,.  543 

Splachn  am  wonuekiobi  li . . . , 577 

spleBdeaceati,  Laguriia  ..........._.. 556 

spleiidt^ns,  Hyloooniiuin 579 

Mooostoma 5W 

Llvaria- 591 

spongiosa,  FMtigera  (Janina 581 

Sx*rat<?l  b>  i  des  bryopor  as.......... ,...,  435 

Bpuiiaj  Peltigcra  cauiua , 581 

'  tqiialidAi  Scatophaga  . 551 

Squalidfp .,,..  434 

Sqtialas  «ackUl , 434 

ftquarrow^im,  Hy locomium 579 

8quid ,  61,62,63,67,68,300,305 

St.  AiubroBt'tBtfaliug  oiT 312 

St.  Felix,  ai^aJiug  ofi\.. 312 

St-  Oeorge  lalandp  ornitbologically  coiiwid- 

ered . :«9 

rooki^ries 76,78,81,88,89,93 

brandinf^ou 326-327,338 

Sfc.  Lsi  w reii t."t\  wcliixmer ^8 

St.  MaryH,  sraliag  off 312 

St.  Paul,  bhiti  fox  oTi..._ 340 

rookerieft 76,81.82,89 

branding  on 328,338 

berding  on . 329 

St.  Paul  lalanO,  orDitbuloglfally  ronHlddred .  357 

St*  Paul  and  Amatordam  inbiDds,  H&aliag  off.  318 

5947— PT  3 4U 


*      ^  Pug**, 

otauiiuea,  Tapes  ... . 546 

Stapbyliiadir 549 

Staniya  Artel  rookery.... 52 

pupB  braude<l 338 

Starvatiou,  Gaase  of  pups'  death ........  ^ . .  82, 89 

cause  of 83 

SteaHug  of  cows , ,..        §1 

Steganopodea 373 

steitiegeri,  Stelgistrum 456 

Stejneger,  Leonbard 6, 62, 88, 89, 268, 429 

Stelgistmni 456 

Htoinegeri  ..*,..........,.,,,,,, 456 

Stcilariaborealis.... 564,584 

borealis  var.  corallina 564,584 

[;alycatitba . ,_. .... -...*       564 

crasaifolia *-,.*.      564 

huiuifu*a 560»585 

langipes  .. 564,  585 

longipea^  var.  laeta 564, 585 

media 564,584 

rnscifolUi 564 

stellatufl,  riatichthytt....... 492,509 

Kubua 565.575.586 

Steiler,  C««W.,  aGcountofinaiiatee(rhytiiia).      182 

sea  bear  (fur  weal) 201 

sea  liou 208 

seaottar 210 

stelleri,  Cryptofibiton 542,544 

Ewiaetopia» 350 

Gynaudra... 570,586 

Hexagramuios 448 

Liparop8 , 475 
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